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Art. I. — PreXiTYiinary Notice of VictoHan Earthworms, 

Part II. Tlie genus Perichceta, 

(With Plates n, IH, IV, V, VI, Vn.) 

By W. Baldwin Spencer, M.A. 

Professor of Biology in the University of Melbourne. 
[Read March 10, 1892.] 

This account includes the description of twenty-two 
species of the genus Perichseta, which have up to the present 
time been collected in Victoria. Two of these, Perichceta 
dormlis and bakeri, have been previously described by 
Mr. J. J. Fletcher, who obtained them from Gippsland. My 
own collection has been made in diflferent parts of Victoria, 
and especially in the South Eastern district, where Gippsland 
is peculiarly rich. As in the case of the genera Cryptodrilus 
and Megascolides, so in that of Perichseta, the forms 
described are at present, for the sake of convenience, 
referred to the one genus, though this will undoubtedly 
have to be broken up, and at the same time, certain forms 
provisionally as yet referred to it, may have to be placed 
under other existing genera. With this, Mr. Fletcher and 
myself will deal in our extended monograph. Sufficient 
details only are now given to serve for the identification of 
the species. 

We have in Victoria only one species which is really 
widely distributed — this is P. dorsalis, which was first 
described by Fletcher from Warragul, Gippsland. Since 
then it has been obtained in West and South Gippsland, 
from the Otway district, from the Grampians, and from 
Creswick and Castlemaine. It is not only widely spread, 
but is also abundant in numbers, almost always forming the 
majority of specimens of any collection in West or South 
Gippsland especially. It is interesting to note that an allied 
form, Perichceta stirlingi, is apparently prevalent in South 
Australia. 

B 
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The diatribution of the former species is in marked contrast 
" to that of most. Certain forms, such as P. tanjilenma and 
yarruensia, are characteristic of the Upper Yarra Valley 
especially. PeHchcEta fielderi, a very well marked form, 
has only come from Fern Tree Gully and Sassafras Guily 
and the hills outside Narre Wan^en, all of which localities 
lie within a small compass. P. bakei\ cojielandi, and 
obscura, are characteristic of the Warragul district in 
Gippsland, and P. deiidyi is an interesting form recorded as 
yet only fi'om Healesville. P. lateralis has been found only 
in North West Victoria and is closely allied to the South 
Australian species P. etirlingi. 

For valuable aasistance in collecting, I am again indebted 
to Dr. Dendy, Rev. W. Fielder, and Messi's. French, Frost, 
Sliephard, Hall, Steel, Mann, Copeland, Erittlebank, D. lt> 
Souef, R. H. Andei'son and H, Giles. 

Unless otherwise stated, the description always refers i" 
spirit specimens. Such structures as the accessory copulatory 
ones are only evident after presei-vation, and examination of 
numerous specimens shows that spirit exerts a uniform 
action upon these. 



(I) Perichaita copelandi, sp. ii. (Figs. 52, 53, 54, 7fi). Length 
of spirit specimen 5 inches, g inch broad. Number of 
segments about 1 75. 

Dark purple colour doi'sally, with a darker median line, 

Prostomium completely dovetailed into the peristomium, 
and marked by a median gi-oove. 

Clitellum not sti'ongly marked, occupying segments 13-17, 
but not always the anterior pai't of l:i or the posterior of 17. 

Setie. The firat setigerous segment has 10 on each side, 
after this and to the posterior end of the clitellum thi- 
number varies from 15-17- Behind segment 20, it varies 
from 23-25. On the last (i or 7 segments the sette ar.' 
dillicuU to see. Dorsal and ventml median lines free of 
sette. 

Male pores on papillfK in segment 18, at the level of tin- 
interval between the two inner seUe of each side. 

Oviduct pores on segment 14 anteiior to, and at the level 
of the interval between tiie two inner sette of oaeh side. 

Spermatliecal pores, 5 paim placed on the line between 
nenta 4-9, very slightly dorsal of the level of the inner- 
t sette. 
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Accessory copulatoiy structures. A pair of elliptical tumid 
patches between segments 16 and 17, at the level of the 
interval between the inner two setae of each side. A paii* 
between segments 17 and 18, at the level of the interval 
between the second and third setae of each side ; a pair at 
the same level between segments 18 and 19, and another 
between segments 19 and 20. The male openings lie ventral 
of these structures and not dorsal, as in the case of the 
similar ones present in P. bakeri. A series of pairs of 
small elliptical patches marked by distinct pores on tlie very 
anterior margins of segments 9-1 3, each one slightly dorsal 
of the innermost setae of its side. These patches in segment 
9 are enlarged and include the openings of the spermatheca;. 
An additional pair, with similar relationships, may be present 
on segment 8. 

Dorsal pores present, the first between segments 4 and 5. 

Kephridiopores not visible externally. 

Alimentary canal. Gizzard present in segment 5. No 
true calciferous glands, but vascuLar swellings are present in 
segments 9-15. Large intestine commences in segment 17. 

Circulatory system. Single dorsal vessel, with the last pair 
of hearts in segment 12. No supra-intestinal vessel present. 

Excretory system. Meganephric. 

Reproductive system. Testes, two pairs in segments 10 
and 11, into which the ciliated rosettes open. 

Prostateslong,coiled,andtubular,occupyingsegmentsl8 22. 

Sperm sacs, three pairs attached respectively to th<j 
posterior wall of segment 9 and the anterior of segments 
12 and 13. Saccular in form. 

Ovaries in segment 13, with oviducts opening into the 
same segment. 

Spermathecae, 5 pairs present in segments 5-9, each 
consisting of a large sac and short diverticulum. 

Habitat. Warragul district. I have associated with this 
characteristic Gippsland perichaete the name of Mr. Hugh 
Copeland, to whom I am much indebted for frequent and 
valuable assistance in collecting. 

(2) Perichceta obscura, sp. n. (Figs. 4, 5, G, 70). Length of 
spirit specimen 2f inches, about ^ inch broad. 
Number of segments 90-100. 

Prostomium completely dovetailed into the peristomium. 
Clitellum complete, and extending over segments 14-lG, 
together with the posterior part of 13, 

B 2 
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Setee, from 9-11 on each side in front of the clitellum ; 
behind this, 10-12 eech side. Doisally and ventralJy there 
is a median space fi'ee of setie. 

Male pore3 on segment 18 uii papillie, on it level with the 
second seta on each side. 

Oviduct pores on segment 14 anterior to, and very 
slightly ventral of, the level of the innermost set-se. 

Spennathecal pores, tive pairs, between segments 4 and 5, 
') and 6, and 7, 7 and 8, 8 and !>, at the level of the second 
setEe of each side. 

Accessory copulatory structures. A pair of elliptical 
tumid patches between segments IG and 17, at the level of 
the interval between the two inner seta; of each side. A 
pair at the same level on the anterior part of segment 18, 
iind'another between segments 17 and 18, at the level of the 
interval between the second and third setEe of each side. A 
swollen tumid ridge occupies the posterior part venti'ally of 
segment 18, and the anterior of segment 10, extending 
iiulwards as far as the level of the third seta of each side. 
A ridge on the posterior part of segment 19, and anterior of 
segment 20, extending outwards as far as the level of the 
.lecond seta of each side. These structures, and especially 
the two on each side immediately in frant of the male 
openings, are very characteristic 
- Dorsal pores present, the first between segments 4 and 5. 

Alimentary canal. Gizzard in segment 5. No true 
(ulcifeiDus glands present, but vascular swellings in 
segments 12-15 ; those in 1-t and 15 being especially large. 
Large intestine commencing in segment 1 7. 

Circulatory system. Doi'sal vessel single ; last heart in 
segment 12. Those in segments 10, 11, 12 large; those in 
■sL^gments 7, 8, 9 small, Supi'a-intestinal vessel in segments 
0-12. 

Excretory system. Meganephric. 

Reproductive system. Testes, two piiii-s in segments 
10 and II, into which open the rosettes. 

Prostates tubular, coiled, extending through segments 
17, IS, andiy. 

Sperm sacs, two pairs attached respectively to the anterior 
wall of segment 12, and the posterior of segment 9. 

Ovaries in segment 13, the oviducts opening into tlie same 
segment. 
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Spermathecae, five pairs, in segments 5-9. Each consisting 
of a sac, with a diverticulum half the length of the sac. 
Habitat. Warragul, Fern Tree Gully. 

(3) Perichosta sylvatica, sp. n. (Figs. 34, 35, 36, 68). Length 
of spirit specimen 3 inches, less than J inch broad. 
Number of segments about 100. 

Prostomium not completely dovetailed into the peris- 
tomium (about three-quarters). The peristomium marked 
by a fairly distinct median ventral cleft. 

Clitellum occupying segments 14, 15, 16, with the 
posterior part of 1 3, and the anterior of 17. 

Setae, 12 on each side, except in the first two setigerous 
segments, where there are 10. 

Male pores on segment 18, slightly ventral of the level of 
the second setse. 

Oviduct pores on segment 1 4 ventral of, and very slightly 
anterior to, the innermost setse. 

Spermathecal pores, five pairs, between segments 4 and 5, 
5 and 6, 6 and 7, 7 and 8, 8 and 9, each at the level of the 
innermost seta. 

Accessory copulatory structures. Two pairs of faintly 
marked circular patches on segments 1 6 and 17, at the level 
of the interval between the two inner setae of each side. A 
pair of well marked elliptical patches on segment 10, 
posterior to, and at the level of, the interval between the 
second and third setae of each side. 

Dorsal pores present, the first between segments 5 and 6. 

Alimentary canal. Gizzard in segment 5. Three pairs of 
well marked calciferous glands present in segments 10, 11, 
and 12. Large intestine commencing in segment 15. 

Circulatory system. Dorsal vessel single, the last heart 
in segment 12. 

Excj'etory system. Plectonephric. 

Reproductive system. Testes in segments 10 and 11, 
rosettes opening into the same segments. 

Prostates small, flattened and bilobed, but with a sinorle 
duct In segment 18. 

Sperm sacs, two pairs, one attached to the anterior wall 
of segment 12, the other to the posterior wall of segment 9. 
Saccular in form. 

Ovaries in segment IS, the oviducts opening into the 
same segment. 



m 



Proceedings of the Royal Society of Victoria. 



Spermathecae, five pairs, in segments 5-9. Each consisfcing 
of a sac, with a diverticulum ahout the same length aa the 
latter. 

Habitat. Pern. Tree Gully. 

(4) Peviclicda koggli, sp. n. (Figs. 28, 29, 30, SO), Length 
of spiiit specimen 4^ inches, ^ inch hroad. Number 
of segments about 123. 

Prostoraium not completely dovetailed into the pensto- 
mium (about one-half). The latter baa a distinct median 
ventral clett. 

Clitelluin occupying the posterior pai't of segment 13, 
together with the segments 14, 13, 16, and the anterior part 
of segment 17. 

Seta;, except the first two segments, 12 on each side. 

Male pores on papiilie in segment 18, at the level of the 
innermost seta on eacli side. 

Oviduct pores on segment 14 ventral of, and anterior to, 
the le^'el of the innermost seta. 

Spermathecal pores, tive pail's, between segment-s 4 and 5, 
5 and 6, 6 and 7, 8 and 9, at the level of the innermost 
setai. 

Accessory ct>pulatory stmctures. Paii'ed tumid patches 
slightly anterior to, and at the level of, the innennost sette 
in segments 20, 21 and 22. A median ventral I'idge, occut)y- 
ing the apace between the two innermost papilJse, is present 
on segments 17 and 19. On segments 20, 21, and 22, median 
ventral ridges are usually present, connecting the circular 
patches across the median line. 

Dorsal pores present, the first between segments 4 and 5. 

Alimentary canal. Gizzard in segment 5. True calciferous 
glands in segments 10, 11, 12. Large intestine commencing 
in segioent 15. 

Circulatory system. Single dorsal vessel. Last heart in 
KCgment 1 2. Small liearts in segments 0-9. 

Excretory system. Pleetonepliric. 

Reproductive system. Testes in segments 10 and 11, 
with rostttea opening into the same segments. 

Prostates small, flattened, and hihibed with a. single duct. 

Spei-m sacs, two pairs ; one attached to the anterior wall 
of segment 12, the other to the posteiior wall of segment 9. 

Ovaries in segment 13, oviducts opening into the same 
segment. 
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Preliminai^ Notice of Victo'i^n Earthworms. 7 

Spermathecae, 5 pairs, in segments 5-9. Each with a sac 
and diverticulum more than three-quarters the length of the 
former. 

Habitat. Mt. Macedon and Healesville (Dr. Dendy). 

The first specimens were found at Mount Macedon, whilst 
collecting with Mr. H. R. Hogg, to whom I am indebted for 
valuable assistance, and whose name is associated with this 
form. 

(5) Perichceta hallii (Figs. 40, 41, 42, 69). Length of spirit 
specimen 1 § inches, a little more than jV i^^ch broad. 
Number of segments about 100. 

Prostomium not completely dovetailed into the peris- 
tomium (about three-quarters). The peristomium with a 
distinct median ventral cleft. 

Clitellum not very strongly developed, lighter coloured 
than the surrounding parts, and occupying segments 13-17. 

Setai somewliat difficult to see. In front of clitellum, 
12 or 13 on each side ; behind, 12-16 on each side. 

Male pores on very strongly marked papillse on segment 
18, the openings being slightly dorsal to the level of the 
innermost seise. Between the papillae is a deep depression 
extending an to segments 1 7 and 1 9. 

Oviduct pores on segment 14. 

Sperraathecal pores, five pairs. 

Accessory copulatory structures. Three pairs of well 
marked elliptical tumid patches, each with a median linear 
depression on the posterior portions of segments 9, 10, and 
1 1 , and extending over a space equal to that between setae 
1 and 3 on each side. A smaller patch on the anterior part 
of the segments 9 and 1 0, confluent with the larger posterior 
one, but not so strongly marked. 

Dorsal pores present, the first between segments 4 and 5. 

Alimentary canal. Gizzard in segment 5. True calci- 
ferous glands present in segments 10, 11, and 12. Large 
intestine commencing in segment 17. 

Circulatory system. Dorsal vessel single. Last heart in 
segment 12. 

Excretory system. Plectonephric. 

Reproductive system. Testes in segments 10 and 11, into 
which the rosettes open. The same segments are filled with 
sperm. 

Prostates small, flattened, and bilobed, but with a single 
duct on each side, in segment 18. 
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Sperm sacs attacbed to the anterior wall of segment 12, 
and tlie posterior wall of segment 9, with a smaller pair 
attacbed to tbe anterior wall of segment 1 +. 

Ovaries in segment 13, into wliicb tbe oviducts open. 

Spermathecie, 5 pairs, ia segments 5, C, 7, S, and 9, Eacb 
consiating of a sac, with a diverticulum more tban balf as long 
as tbe former. 

Habitat. Oastlemaine. Collected by Mr. T. S. Hall, M.A. 

(6) Pei'ichcBta rubra, ap. n. (Figs. 25, '2G, 27). Length of 
spirit specimen 2J inches, breadth about J incb. 
Number of Hegments yit-90. 



Pi-oitomium not completely dovetailed into the per'isto- 
miura (about J). The peristomium with a distinct median 
ventral cleft. 

Clitellum distinct and complete, occupying segments li-lli. 

SetEe, in front of the clitellum 10 each side, behind 12. 

Male pores on distinct papillae on segment 18, at the level 
of the tiiird seta of each side. 

Oviduct pores on segment 14 anterior to, and ventral of, 
the first setae. 

Spermathecal porea, 5 pairs, between segments 4 and 5, 
5 and 6, 6 and 7, 7 and S, 8 and 'J, at the level of the second 
seta of each side. 

Accessory copulatoiy structur'ea. Median ventral ridges 
occupying the anterior portions of segoients l7, 19, 20, 21. 
22 and 23. On segment 1 0, two strongly marked circular 
patches, with central depressions, placed posterior to the setae 
and at the level of the interval between the second and 
third setre. On segments 6, 7, 8 and 9 in the median ven- 
tral space devoid of setae, and antei'ior to the level of the 
latter, ait) pairs of closely apposed cii'cular tumid patches, 
each with a central pore-like depi'ession. On segment 5, a 
median veutra) patch. 

Dorsal pores present, the tii-st between segments i and 5. 

Alimentary canal. Gizzard in segment 5, True cal- 
ciferous glands in segments 10, 1 1 and 12. Large intestine 
commencing in segment 15. 

Circulatory system. Dorsal vessel single. Last heart in 
a^neut 12. 

Excretory system. Plectunephrlc. 

Bepr:>ductive system, Testes, two pairs in segments 
10 and 11, inti^i which the rostittes open. 
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Pix)states small, flattened, and bilobed, but with a single 
duct in segment 18. 

Sperm sacs attached to the posterior wall of segment 9, 
the anterior of segment 12, and a small pair to the anterior 
of segment 14. 

Ovaries in segment 13, with oviducts opening into the 
same segment. 

Spermathecae, five pairs, in segments 5-9. Each consisting 
of a large sac, with a diverticulum of about the same length 
as the sac. 

Habitat. Tallarook, Goulburn Eiver. Collected by 
Mr. A. H. S. Lucas. This is locally known as the "red 
worm." 

(7) Pei^hceta frenchii, sp. n. (Figs. 31, 32, 33, 79). Length 
of spirit specimen 2-4 inches, breadth about ^ inch. 
Number of segments 110. 

Spirit specimens are dark purple colour in front of the 
ditellum, save on the mid-ventral surface ; dark purple 
median dorsal line ; the rest of the body a dirty white. 

Prostomium not completely dovetailed into the peris- 
tomium (about half). The peristomium marked bj' a 
'distinct median ventral cleft. 

Clitellum occupying segments 13-16, together with some- 
times the anterior part of » 7 doi-sally. 

Setae, 10 each side in front of the clitellum, behind this 
12 each side. 

Male pores on papillae on segment 1 8, at the level of the 
interval between the two inner seta) of each side. A 
distinct depression between the two papillae. 

Oviduct pores on a small elliptical patch on segment 14, 
anterior to, and slightly ventml of, the innermost setae. 

Spermathecal pores, five pairs, between segments 4 and 5, 
5 and iy, 6 and 7, 7 and 8, 8 and 9. at the level of the 
innermost setae on each side. 

Accessory copulatory structures. Median ventral ridges, 
with linear depressions on the anterior parts of segments 
19, 20, 21 and 22. Median ventral ridges on the posterior 
parts of segments 9 and 10 ; the anterior of the two, small. 

Dorsal pores present, the first between segments 4 and 5. 

Alimentary canal. Gizzard in segment 5. True calciferous 
glands in segments 10, 11 and 12. X^rge intestine com- 
mencing in segment 15. 
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Circulatory system. Dorsul vesae! single, the last heart in 
aegment 12. 

Excretory system. Ple^touephric. 

Reproductive system. Testes in segments 10 and H, 
rosettes in the same segments. 

Prostates flattened, bilobed, une half in segment 18, the 
other in segment 19 ; each halt' wiih a short separate duct, 
the two uniting on each side in segment 18. 

SpeiTU sacs attached to the posterior wall of segment 9, 
and the anterior of segment 12. Saccular in form. 

Ovaries iu segment 13, ijito which the oviducts open. 

Spermathecse, five pairs, in segments 5-9. Each consisting 
of a sac, with a diverticulum longer than the latter, and 
terminating in a slightly swollen part. 

Hahitat. Loch, S. Gippsland ; Narre Warren, Waratah 
Bay (Mr. VV. Mann). 

Found abundantly under logs at Narre Wairen by Mi-. 
French and myself. 1 have much pleasufe in associating with 
this the name of Mr. French, the Government Entomologist 
of Victoriii, to whom I am much indebted for frequent and 
valuable ausistance. This is one of those forms whicli make 
burrows, coming to the su-f'acc under logs and stones, in 
which position the bm-row lies open, the upper surface being 
. closed in hy the log or stone. 

(8) FeriukcEta deelii, sp. u. (Figs. h7, 38, 39). Length of 
spirit specimen 2^ inches, breadth about J inch. 
Number of segments about 120. 

Prostoniium incompletely dovetailed into the peristomium 
(about I). The peristomium marked hy a distinct median 
ventral cleft. 

Body dark purpJe-bi'owii at the anterior end, with a dark 
median dorsal Imo along the body. Liglit brown behind the 
clitetlum, except the doi-sal portion close to the latter. 

SetiB. The tiret 3 segments have 1 1 on each side, after 
this there are 1 2 setaj on each side. 

Male pores on segment 12, at the level of the innermost 
setfe, but not on papillic 

Oviduct pores on segment 14, 

Spermatheeal pores, 5 pairs, between segments 4 and 5, 3 
and 0. 6 and 7, 7 and 8, 8 and 9, at the level of the second 
seta of ea(;ii side, 

Accessory copulatory structures not developed, except « 
slight median ventral ridge on segment 17- 
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Doreal pores present, the first between segments 3 and 4.| 

Alimentary canal. Gizzard in segment 5. True ealci- 
ferous glands in segments 10, 11 and 12. Large intestine 
commencing in segment 15. 

Cii'culatory system. Dorsal vessel single. Hearts in 
segments 5-12, the last three large. 

Excretory system. Plectonephric. 

Reproductive system. Testes in segments 10 and 11, into 
which the rosettes open. 

Prostates small, flattened, bilobed, but with a single duct in 
segment 18. 

Sperm sacs attached to the anterior wall of segment 12, 
and the posterior of segment 9. 

Ovaries in segment 1 3, into which the oviducts open. 

Spermathecae, five paii^s, in segments 5-9. Each consisting 
of a sac, with a diverticulum about half the length of the 
former. 

Habitat. Woodend. Collected by Mr. T. Steel. 

(9) Perichceta lateralis, sp. n. (Figs. 55, 56, 57, 78). Length 
of spirit specimen 3-3J inches, breadth less than ^ 
inch. Number of segments 126. 

Prostomium not completely dovetailed into the peris- 
tomium (about |). The prostomium marked by a median 
ventral cleft. 

Clitellum complete, lighter coloured than the surrounding 
parts, occupying segments 14, 15 and 16. 

SetsB in front of the clitellum, 10 or 11 each side; behind 
the clitellum, 10-12 each side. 

Male pores on papillae on segment 18, at the level of the 
interval between the second and third seta? of each side. 

Oviduct pores on segment 14 phxed on an elliptical patch, 
each opening almost at the same level as, and very slightly 
in front of, the innermost seta of each side. 

Spermathecal poi'es, three pairs, between segments 6 and 7, 
7 and 8, 8 and 9, at the level of the fifth seta of each side. 

Accessory copulatory structures. A pair of small papillae 
each immediately in front of, and confluent with, one of 
the papillae bearing the male opening. In addition to these, 
which are very characteristic, two small pairs of tumid 
patches may be present at the level of the innermost setae, 
one half on segments 1 8 and 1 9, the other half on segments 
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J9 and 20, and aDotlier pair may be present at the level of 
the interval between the two inner rows of set* on each 
side, baif on segments 9 and It). 

Dorsal pores present, tlio first between segments 4 and 5. 

Alimentary canal. Gizzard in segment 5. No true 
calciferoiis glands present, but vascular swellings present 
in segments 9-12. Large intestine commencing in segment 
17. 

Circulatory system. Dorsal vessel single. Hearts in 
segments 6-1 2. 

Excretory system. Plectonepbric, 

Reproductive system. Testes, in pairs, in segments 10 and 
1 1, witb rosettes opening into tbe same segraentH. 

Prostates flattened and elongate, witb a somewbat 
mammillate surface. Each is leaf-sbaped, the siu^e duet 
running up the centre in the position of a mid-rib. Extend- 
ing through segments 18-21. 

Sperm sacs, thi-ee pairs, one pair on tbe anterior wall of 
segments 11 and 12; another on the posterior wall of 
segment 9. Sac-like in foim. 

Ovaries in segment 13, into wbicb the oviducts open. 

SpermatbecEB, three pail's, in segments 7, 8 and y. Each 
consisting of a sac, with a long coiled tubular diverticulum. 

Habitat. Castlemuine (collected by Mr. T. S. Hall). 
Tallarook, Ooulburn Valley (collected by Mr. A. H. S. Lucas,) 

(10) PericfiCBtii dendyi, sp. n. (Figs. iS, 50, 51. 77). Length 
of spirit specimen 2^ inches, breadth about | 
inch. Number of segments about ICO. Colour 
yellowish when alive. 

Prostomium completely dovetjiiled into the peristomium, 
the former being distinctly wedge-shaped. 

Clitellum complete, occupying segments Hj-16. 

Setse, as far back as segment ] 9, there are 6 on each side, 
arranged in pairs ; segment 20 baa 8 eacb side, in pairs, 
behind this increased to 10 each side, and at tlie posteiior end 
vary from 7-10. The inner two on each side I'emain regular 
along the whole length of the body. 

Male pores on slight papillae on se;;menb 18, at the level 
of the interval between the two inner setse of eacb side. 

Oviduct pores on segment 14. 

Spermatliecal pores, four pairs, between segments 5 and S. 
G and 7, 7 and 8, 8 and 9, at the level of the innermost 
Htce. 
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Accessory copulatory structures. Narrow tumid ridges 
placed on the mid- ventral lines between segment? 17 and 
18, 18 and 19, 19 and 20. The single ridge may be divided 
into two halves, the centre of each half corresponding with 
the level of one of the innermost setae. Special small tumid 
imtches are constantly present, surrounding the openings of 
the two posterior pairs of spermathecae. 

Dorsal pores present, the first between segments 4 and 5. 

Alimentary canal. Gizzard in segment 5. No true cal- 
oiferous glands present. Vascular swellings in segments 
1)-12. Large intestine commencing in segment 18. 

Circulatory system. Doi"sal vessel single. Hearts in 
segments 8-12. A supra - intestinal vessel present in 
segments 9-12. 

Excretory system. Meganephric. 

Reproductive system. Two pairs of testes in segments 
10 and 11, into which open the rosettes. 

Prostates, flattened bodies folded over the intestine on 
each side in segment 18. 

Sperm sacs, two pairs, one attached to the anterior wall 
of segment 1 2, the other to the posterior wall of segment 9. 
Sac-like in form. 

Ovaries in segment 13, with oviducts opening into the 
same segments. 

Spermathecae, four pairs, in segments 6, 7, 8 and 9. Each 
consisting of a long sac, with a very short diverticulum at 
its base. 

Habitat Healesville (collected by Dr. Dendy), living in 
rotten logs. 

I have much pleasure in associating with this the name of 
Dr. Dendy. 

(Jl) PerickcEta lochensiSy sp. n. (Figs. 1, 2, 3). Length of 
spirit specimen 3 inches, breadth about ^ inch. 

Prostomium not completely dovetailed into the peristomium 
(about f ). * 

CliteUom well-marked and complete, extending over seg- 
ments 14-16, and including also the posterior part of segment 
13. 

Setae ; the usual number on each side, as far back as the 
17th segment, is 9; there may occasionally be 11 ; after and 
including the 19th segment there are 10. A small posterior 
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part of the body, distinct from the i-eat by its lighter coloiu" 
and flattened shape, dt>rs'>ventfalJy, has 16-19 setss on each 
side. 

Male pores on alight papillie on segment 18, at the level oC 
the interval between the two inner .setre of each side. 

Female pores on segment 1-1 anterior to, and ventral of, 
the level of the two innermost sette. 

Spermathecal pores, five pairs, between segments 4 and 5, 
5 and 6, (i and 7, 7 and 8, 8 and 9, difficult to see. 

Accessoiy copulatory structures. Segments iVand IS have 
then- mid-ventoal parts tumid. A special swoIJen part lies 
immediately in front of the male opening on each side, and 
there are tumid ridges ventmlly between segments 18 and 
1 9, 1 9 and 20, but these are not strongly marked. 

Dorsal pores pi-esent. 

Alimentary canal. Gizzard in segment 5. No true cnlci- 
ferous glands, but vasculai' swellings are present in segments 
12-15, Large intestine commencing in segment 17. 

Circulatory system. borsal vessel single. Hearts in 
segments 8-12, the first two being small. 

Excretory system, Meganephric. Each nepliridium has 
a large sac. 

Reproductive system. Two paii-s of testes in segments 10 
and 11, into which the rosettes open. 

Prostate^ coiled, tubular, occupying segments 18-2], 

Sperm sacs, two pairs, one nttached to the anterior wall of 
segment 12, the other to the posterior wall of segment 9. 

Ovaries in segment 13, into whicli the oviducts open. 

Spermathecfe, 5 paii-s, in segments 5, 6, 7, 8, and 9, each 
consisting of a sac and diverticulum less than half the length 
of the former. 

Habitat. Loch, S. Gippslanil, iinder logs. 

(12) Penclmta dubla. sp, n. (Figs. 4(5, 47. 48, 07). Length 
of spirit specimen If inches, breadth ^inch. Number 
of segments, about 1 (10. 



Prostomium completely 19ovetailed into the periatomiura. 

Clitellum extendmg over segments 13-17 ; lighter colour 
than the surrounding parts ; not tliick and glandular, and 
scarcely noticeable ventrally. 

Sette. The first setigerous segment has 6 on each side, 
the la following ones have 8; behind this the number varies 
from 9-12. 
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Male pores on papillfe on segment 18, at the leA"eI of the 
interval between the two inner setae of each side. 

Oviduct pores on segment 1 4 slightly anterior to, and very 
'nearly on, the same level as the innermoat setpa of each aide. 

Spermathecal pores, five paii-s, between segments i and 5, 
8 and G, 6 and 7, 7 and 8, 8 and 9, at the level of the intervals 
tetween the two inner setie of each side. 

Accessory copulatory structures. These resemble somewhat 
tliose of P. bakeri, but the two forms may be distinguished 
by the position of the spermathecal pores and the form of the 
irostate. Between segments 17 and 18, 18 and 19, and 19 
Jid 20, are three paii's of elliptical tumid patches, nearer to 
tlie median line than the male pores. 

Dorsal pores present, the first between segments 4 and 5. 

Alimentary canal Gizzard in segment 5. No true 
calciferous glands, but vascular swellings in segments 9-14. 
Large intestine commencing in segment 1 8. 

Circulatory system. Single dorsal blood-vessel. Hearts 
in segments 5-12, those in segments 5-8, small No 
continuous supra-intestinal vessel, but one in each of the 
segments 12-8 (1), which is connected with the dorsal vessel 
in the posterior part of the segment, and ends blindly in the 
anterior pavt. 

Excretory system. Meganepln'ic. 

Reproductive system. Two pairs of testes in segments 
10 and 1 1, into which the ro.settea opeiL 

Prostates coiled and tuhular, extending through segments 
8 and 19. the blind end being in segment 18. 

Sperm sacs, two paii-s, one attached to the anterior wall 
lOf B^tneut 12, the other to the jiosterior wall of segment 9. 

Ovaries in segment 13, into which the oviducts open. 

Spermathecse, five pairs, in segments 5-9. Each consisting 
a long sac with a abort diverticulum, about ^ the length 
if the formei'. 

Habitat S. Warragul (collected by Mr W. Mann), 

1(13) Perich(Bta vjathallce, sp. n. (Figs. 43, 44, 45, 6G). Length 

of spirit specimen 1 inch, width slightly less than 

J inch. Number of segments 88. 

The form of the body is bluntly tapering at both ends. 

There is a median broad dark purple-brown band starting 

immediately behind the clitellum, and running back half 

way to the posterior end. In the median third of the body 
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the lateral surfaces are of the same colour, but chequered 
with little rectangular light areas. 

The prostomium is not completely dovetailed into the 
peristomium (about ^). 

ClitelJiini well marked, tumid and complete, occupying 
segments l-t-16. 

Setffi, in front of the cHtellum, 10 on each side ; behind,, 
12. 

Male porea on segment 18, at the level of the interval 
between the two inner setie of each side. Between the twa 
openings a ridge runs across the mid-ventral surface, with a 
depression both in front of, and behind, it. 

Oviduct pores on a small ellipticiil patch on segment 1 
anterior to the level of the setse. 

Sperraathecal pores difficult to see externally. 

Accessory copulatory structures. None present. 

Alimentary canal. Gizzard io segment 5. No true caJ- 
ciferoua glands. Large intestine commencing in segment} 
15(!) 

Circulatory system. Dorsal vessel single, La«t heart ia 
segment 12. 

Excretory system. Meganephric. 

Repi-oductive system. Two pairs of testes in segmenta 
1(J and 1 1 ; rosettes opening into the same segments. 

Prostates small, tubular, coiled, in segment 18, 

Sperm sacs, one pair, attached to the anterior wall of 
segment 12. Sac-!ike in form. 

Ovaries in segment 13, with oviducts opening into the 
same segment. 

Spermathecse, five paii«, in segments 5-9, Each con- 
sisting of a long sac with a short divei'ticnlum. 

Habitat, Walbaiia (collected by Dr. Dendy). 

I have, unfortunately, only one specimen {a. mature one) 
of this form. But the shape and colouration of the body, 
together with the absence of accessory copulatory structures, 
render it so distinct from other forms that 1 have ventured 
to distinguish it specifically. 

(14) Perichaita dickaonki, sp. n. (Figs. 7, 8, 'J), Length of 
spirit specimens 2 inches, width leas than ^ inch, 

Prostomium completely dovetailed into the peiistomium, 
which is marked by a median ventral cleft. 

Clitellum well marked, complete, occupying segments 
U-16. 
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mt of the clitellum ; II in the 
i i-egiilarly arranged along 

iginent 18, at the 



SetEB. 10 on each aide in frn 
middle of the body. The r 
tlie body. 

Male pores on well marked papillfe on a 
level of the second seta of each side. 

Oviduct porea on aegmont 14 anterior to, and slightly 
^rentral of. the level of the innermost setfe. 

i' . Spertnathecal pores, five pairs, between aegmenta 4 and 5, 
Sand 6, 6 and 7, 7 and 8, S and 9 ; slightly doraal of the 
pVel of the innermost aetse of each side. 
■ Accessory copulatory structures. Two well marked 
'Uptical tumid patches, one immediately in front of, and 
other immediately behind, the male openings. The 
rst half on siigments 17 and 18, and the second haJf on 
ments IS and 19. 
Dorsal pores present, the fii-st between segments 4 and -5. 
Nephridio pores on the anterior margin of the segments, 
at the level of the sixth seta of each side, commencing on 
the tliird segment. 

Alimentary canal. Gizzard in augment 5. No true 
IciferouK glands. Large intestine commencing in segment 

L Circulatoi'y system. Dorsal veasol single. Hearts in 
lents 6-12. 
Excretory system. Megauephiic. 

"^^piXKl active system. Testes, two pairs, in segment^ 
f and 11, into which the rosettes open. The testes and 
iettes on each side in each segment, enclosed by a niem- 
.pa-neoas bag filled with sperm. 

j^Prustates tubular and coiled, in segments Ifi and 19. 
Sperm sacs, two paii-s, one on the anterior wall of 
fcnent 12, the othei' on the posterior wall of segment 9. 
T)variea in segment 13, into which the oviducts open. 
Spermathecfe. five pairs, in segments .5—9, Each consisting 
of a large sac and small diverticulum, nut more than one- 
third the length of the formei'. 

Habitat. Fern Tree Gully, under logs. 

WRS) Piriehcnta alsophlia, up. n. (Figs. 10, 11, 12). Length 
B'^ of spu'ifc specimen 1^-2 inches, breadth nearly ^ inch. 

M Numlier of segments about 104. 

Prostomiuia not completely dovetailed into the peris- 

tomium (about half). The peristomium marked by a 

median ventral furrow. 
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Clitellum well marked, complete, occupying segments 
14. 15, 16. 

Sette, in fiont ol the clitellum, 10-11 each side; behind 
the clitellum, 13 each side. The rows regular. 

Male pores on two fairly well aia.rked papillse on segment 
18. at the level of the interval between the second and third, 
setie of each side. 

Oviduct pores on segment 14 slightly anterior to, and 
ventml of, the level of the setse. 

Spermathecal pores, four pairs, between segments 5 and B, 
6 and 7, 7 and 8, S and D, at the level of the inneimost setffl 
of each side. 

Accessory copulatory sti-uctures. Two ridges with swoUei 
ends, one immediately in fn>nt of, the other immediate];] 
behind, the male openings. Both liave their .swollen endi 
iit the level of the interval between the two inner setsB d 
each side. One is placed half on each of the segmenta 
17 and 18, the other half on each of the segments 18 and 1" 
A smaller lidge with two confluent swellings, half on each > 
segments 10 and 17, and situated in the mid-ventral 
between the innermost rows of setse. Two elhfitical tumu 
jiatches in the mid-ventral space, one on the posterior half < 
segment 7, the other on the posterior half of segment 8. 

Dorsal pores present, the fii^t between segments 4- and 5. 

Nephridiopores very prominent, at the level of the seventh 
seta of each side, and placed at the anterior margin of ei 
segment, commencing with the third. On contraction .^ 
spirit, the binlj" wall m transverse section has the foim of ai( 
upjier and lower half, meeting on each side at an angla 
which corresponds in position to the nepbridiupore. 

Alimentary canal. Gizzard in segment 5. No tru( 
caicilerous glands, but large vascular swellings in segmenttt 
li and 15, and smaller ones in segments 9-13. Larga 
intestine commeneiog in segment 17. 

Circulatory system. Dorsal vessel single. Lust heart in. 
segment 12. 

Excretory system. Meganephric. 

Reproductive system. Two pairs of testes in segments 
10 and II, into which open th« rosettes. 

Prostates tubulai', coiled, in segment 18. 

Sperm sacs, two pairs, one attached to the anterior wall 
of segment 12, the other to the posterior wall of segment 9. 
Sac-like in form. 



^( 
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I Ov.iriea in segment 13, intii whidi ciie oviducts npeTi. 

SperiiiiitiieLie. four piiirs, in nej^etitM 6-9. Each consists 
mg of a large sac and fllmrt aoniewliat tliin divertic ill lira. 
Habitat. Fern Tree Guily, under logs. 

(10) Pfii'lvkaitafielderi. sp. n, (Figs. 19, SO. 21, 04), Length 

in spirits nearly C inches, breadth J inch. 

Both when alive and when in spirits, tlie worm has not 

le sligtitest resemblance in appeiiiTince to an ordinary 

pericliiete form. It is only provisionally referred to this 

genus. The body ia ereara eoloured, with a thick bright 

pink coloured ciitellum, and is quite smooth, there being 

indication of rieUe. except in the cliteliar region and 

Thaps an odd one hero and there posteriorly ; to see the 

ee, It is necerjsary to cut sections, its general appearance 

dosely .similar to that of a Megaacolides. to which genus 

took it to belong when collecting it. 

ProHtouiiim possibly completely dovetailed into the peris- 
;ium, but the latter is strongly ribbed, two gi-ooves being 
continuous with the edges of the prostomium, which baa 
also a median t'lirmw continued on to the peristoraium. 

Set«?, about six on each side, irregularly arranged behind 
l^e ciitellum. In segments 13-lC, a pair can often be .seen 
either side ventrally. 

'^Jitenitm well marked and thick, extending over segments 

aplete, save for two small depressed patches 

itrally, one in the middle of segment 16, another occupy- 

tlie hinder part of segment 17 ventndly, and the anterior 

These depressed patches may be absent, and the 

im complete, in some specimens, 

lale pores on two prominent papillae, which may have 

>ir inner sides confluent, on segment IS. The pores at 

level of the interval between tLe two inner setie of each 

BQviduct pores in a small linear depression on the anterior 
Til" of segment H, each pore slightly ventral of the level 
ft iBnenuost setie. 
Bperma thecal pores, two pairs, one on the posterior margin 
^segment 7, another on the postevic^r margin of segment S. 
beb pore is placed on a small, tumid, elliptical patch. 
•Accessory copulatory structures. An elliptical patch ven- 
n^ly, half on each of segments 19 and 20, a similar one half 
I each of segments 20 and 21. Only one of these may be 

c 2 
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Dorsal pores present 

Aliraeiitarj' canal. Gizzai'd in segment 15. Vascukr 
BwelUnga in segments 11 and 12. Culciferous glands some- 
what ventraliy placed ia segment 13. Large intestiim 
commencing in segment 17. Prominent glandular tulli 
(pepto-nephridia ?) attached to the pharynx. 

Cifculatory system. Uoi-sal vessel single. Hearts i 
a^ments 8-13. A continuous supra-intestinal vessel i 
segments 9-14'. A lateral vessel in segments 7-13. 

Excretory system. Plectonephrie. 

Reproductive system. Testes not visible, but 
membranous sac on each side in segment 1 1 filled irit 
sperm, and enclosing a prominent rosette, Probably till 
encloses also the testes. 

Prostates flattened, rather small; mamraillated surface; i 
segment 18. A large whiti&h swelling closa to each due 
containing penial setae. 

Sperm sacs, one pair, attached to tJie anterior wall ( 
segment Vl. 

Ovaries in segment 13, into which the oviducts ojieu. 

Spermathecie, two pairs, in segments 8 and 9. Each coi 
sisting of a large sac and diverticulum. 

Habitat, Narre Warren, Fern Tree Gully (collected I 
Rev. W. Fielder and Mr. Mann). Sassafi'as Gully (coUectf 
by Mr, Shephard), Under logs, in burrows partly expose 
when the log is lifted, and jiartly penetrating to a depth < 
one or two feet beneatli the surface. 

The first siiecimens of this were found by the Rev. ' 
Fielder and Mr. Shephaifl. and subsequently Mr. Fi-em 
and myself found it abundantly at Narre Warren. Its ar( 
of distribution appears to be very limited, as 1 have nev 
found it elsewhere, or received it from other distiicts, 

(17) Pendimta frosti, sp, n. (Figs. 13, 14, 15, 71). Leng 
of spirit specimen U inches, breadth about ^ inc 
Number of segments about 2211, 
As in the cose of P.jieldari, the worm has not the sligfa 
est resemblauce in appeaiance to an ordinary peiichtete, 
.resembles closely in geneml appearance the group of forms 
present classed together under the genus Cryptodrilus. 1 
spirit the body is bleached, and the clitelhim of a ligl 
brown colour. 

Pru.stoinium not at all dovetailed into the pertstomium. 
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md 10. Vascular swellings in 
Lai'ge -intestine commencing in 



rSet^, save an odd tine heif! and there, are invisible. 
Clifcellnm strongly marked, saddle-sliaped, incomplete 
ventrally, except in the middle of segments 16 and 17, 
extending over segments 14-17- 

Male pores on very pi-ominent papillie on segment 18. 
Oviduct pores placed on a ridge whieli runs across the 
anterior part of segment 14. 

Spermatliecal porea, five pairs, between segments 4 and 5, 
I 5 and 0, 6 and 7, 7 and 8, 8 and 9. 

^K Dorsal pores present, the first hetween segments 3 and 4. 
^Ht Alimentary canal. Gizzard in segment ti. Calciferous 
"^'Jfiands in segments f 
KCgments 11, 12 and 
segment 15. 

Cirenlatory system. Doi'sal vessel single, as far back as 
ment 13, In segment 14 and succeeding ones to the 
;■ end, it is double — that is, there is a loop in each 
;nient, tlie two partK uniting at the septum. Hearts in 
meiits ti-13. A lateral vessel is present on each side in 
nnents 8, 9 and lU. 
Bxcretavy system. Plectonephric. 
" i''>ductive system, A single pair of testes and rosettes 

^ment II. 
Frostatea small, flattened ; bi-lobed ; in segment 18. 
BpertB sacs. A pair attached to the anterior wall of 
ment 12, and a smaller pair to the anterior wall of 
lent 13. Siic-iike in form. 
EOvaries in segment 13, into which the oviducts open. 

Spemiatliecfe, five paii-s, in segments 5-9, Each consist- 
ing of a short stih-spherical sac, with a blunt ivaunded 
diverticulum about quarter the size of the sac. 

Habitat. Cruajingolong, E. Gippsland. Collected during 
.-m eX)>cdition of the Field Naturalists' Club of Victoria to 
Eastern Oippsland. I have associated with this the name 
ni Mr. Frost, to whom I am iiidebted lor much valuable aid. 



) Periohceta goonmurk, .sp. n. (Figs. 16, 17, IS). Length 
in spirits 4^ inches, breadth f^ of an inch. Number 
of segments about 1.50. 
..a body Is dark purple colour dorsally. Laterally it is 
: parple, but chequered with little rectangular cream 
Hired areas, in tbe centre of each of which is a acta. 
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Cream white on the ventral surtace. The colour is mucli 
the same in spii-it-preser\'eil animals, hs in the fresh fitate. 
This form ia pi'oviaioually referred to the genua Pericbaeta, 
Prostomium very slightly dovetailed into the yieristomiuiit. 
Clitellum well marked, complete, light gi'ey in colooir, 
extending over segments 13-19. 

Seta;. The iirst aetigenjus aegcnent lias 4 setse on ejwih 
side. The second 5, then up to the clitellum there am (i. 
The 20th and remaining segments have M, The sette an 
irregularly aiTanged, save the inner two of each aide, 

Male pwres on papilla: on segment 18, each slightly ven- 
tral of the level of the second sehe of each side. There a 
a marked depression immediately in front oi', and behind, a 
median ventiul ridge on segment 1 fi. 

Oviduct pores on segment 1 4 anterior to, and very slightly 
vanti-al of) the level of the innermost sefcEe. 

Spermathecal porea, five paira, between segments i and 5 
5 and (j, 6 and 7, 7 and 8, 8 and 9. Each slightly veutisl 
of the level of tlie innermost aeta. 
Dorsal pores. 

Alimentary canal, Gizzai-d in segment 5. Xo true calci- 
ierous giands, hut vascular swellings in segments S— 14, tliose 
in segments 13 and 14 stuafler than tlie othei-s, Laig« 
intestine commencing in segment 16. 

Circulatory system, Doi-sal vessel double as far forward 
as the sixth segment, where tiie two halves do not unitt 
anteriorly, but pass forwai'ds on to the surface of the g' *" 
In each seguient the two halves unite where they \ 
through the septum. In addition tf) the dorsal, there i 
double nuprurimitatiiMl vessel in segments 9-12. Hewrt 
in segments 8-11. ' In segment 8, the hearts arise from t' 
dorsal vessel. In segments 9-11, tliey arise fi'om tb 
supra-intestinal. 

Excietory .system, Plettoiiephric, associatefl with Jura 
nepliridia with internal funnels at the posteriur end of tB 
Ijody. 

Reproductive system. Two pairs of testeH in segment 
lUand II. Ru.settes doobtful. 

Pi-ostates flattened, somewhat fan-shaped sti-uctnres i 
segment 18, 

Spei'in sacs, a single small pair attached to the anteric 
wall of segment 12. Sac-like in form. 
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I Ovaries in segment 13, into which tlie oviiliicts open. 

Ipermathecie, five paira, in segments 5-9, gradually 
incveiising in size from before backwards. Each consisting 
of a sac, with a short blunt rounded diverticulum. 

Habitat. Mt. Goonmark, Croajingolong. Whii:*t ciillect- 
ing in OoajingoioDg I only found this interesting form, the 
colouring of which renders it at once iioticeable, under logs 
at the head of a tern gully on Mt. Goonmurk, at a,u elevation 
of about 3500 feet. Mt. Goonmurk forms part of the 

Mviding Rango which runs from east to west across 

pctoria. 

I) Perichcuta yarraenais, sp. n. (Figs. 61, G2. 63, 74). 
Length of spirit specimen oj inches, of living form 
7 or 8 inches, breadth ^ inch. 
In life the liody is of a dull purple colour, darker dorsally 
ventrally. Thesette are placed on little ligiiter-eoloui-ed 
;. The clitellum stands out very clearly in the living 
, being thick and cream white in colour. 
Prostumium completely dovetailed into the peristomiuni. 
Clitellum thick and strongly -marked, and extending over 
jraents 13-17. The ventral surface of segments 15, 16 
and 17 is not always white and glandular, the clitellum here 
being thea incomplete and saddle-dhaped. In other specimens 
it is complete. 

Setee. The tErat two setigerous segments have fuur on each 

arranged in two couples. Back to the clitellum there 

two couples on eneh side, and in addition a tilth one 

:ternal to these. Occasionally, but rarely, an additional 

one may be developed, but the worm can be i-eeognised by 

the presence of five setas on eajli side, regularly arranged so 

fer back as the clitellum and including, at any rate, the two 

it segments of this. Worm.'f from four locttlitiea all sliow 

feature. Beliind the clitellum the number increases to 

1+ on each side, arranged, save tbe innermost <me. very 

__ jgidarJy, There is left a bi'oad very iiregular dorsal space 

fiee from seUe. 

Uale pores on slight papillfe, from which peniiil set»e may 
Ae Been protruding, on segment IS, at the level of the 
.terval between the two inner setie of each side. 
i Oviduct pores on segment 1-t anterior to, and ventitil of, 
lie level of the innermost setaa. 



it IS 
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' Sperm a thecal pores, five piiirs, between aegments 4 and 5, 
."( and 0, U and 7, 7 and 8, 8 and !), at tlie level of tlie inner- 
most setie. 

Accessory copulatory structures. Three pairs o! elliptical 
tumid patcLes in front iif the male openings, and three or 
four behind. One pair placed half on segment 17, and half 
on segment IS, at the level of the interval between the 
second and third seta on each side. The others placed at 
the level of tlie interval between the two inner aette of eaeh 
aide, niid placed i^eipectively half on each of the I'oUowing 
segments, 15 and 16, IG and 17, 19 and 20, 20 and 21, 21 
and 22, 22 and 23. Each is marked by a median linear 
depression, 

Dorsal pores preaent, the first between segments 5 and 6, 

Alimentary canal. Gizzard in segment 5. No true calei- 
ferous glands present, but vasculai- swellings in segments 13, 
14 and Li. Largo intestine in segment 17. 

Ciii;ulatory system. Doi'sal vessel single. A supi'a-intes- 
tinal vessel present in segmeuth 10-13. The last heart in 
segment 12. 

Excretory .system. Meganephric 

Reproductive system. Two pairs of testes in segments 10 
and 1 1, into which the rosettes open. These segments ara 
filled with masses of sperm, but these are not enclosed ia 
sacs. 

Prostates coiled, tubular, occupying segments 18, 19 and 
20. 

Spenn saes, tlu'ee pairs, Two large ones attached to the 
anterior walls of segments ] 2 and lb, a smaller pab' attached 
to the pdsterior wall of segmeut fJ. Sac-like in form. 

Ovaries in segment 13, into which the oviducts open. 

Spei'mathecie, five paii's, in segments 5-9. Each consist- 
ing of ft loTig sac, witli a short diverticulum alHiut one-tifth 
the length of tije former. 

Habitat. Tanjil Track, near Wood's Point. Warragul. 
Warburtori. 

(20) FericJiceta tanjilemm. Length of spirit specimen 3^ 

inches, bi-eadth f inch. The worm contiacts very 

much in spirits. When alive, it has a dull grey 

purple colour. 

Prostomium completely dovetailed into the peristomium, 

and marked by a median groove continuous with one which 

runu along the mid-doi'h.al line of the body. 
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I Clitelium not strongly marked, occupying segments I-4-I7, 
md slightly darker than tl,e sniToiiiiding piirta. 

Setfe, The nuniliei- and arrangement varies aligbtly, but 

the folluwing desci-iption of ii particular specimen may he 

taken n.1 fairly repreHentativti : — The firat six setigeroua 

^nients have lour nti each side, anunged in couples. The 

^ventb has four on one iside and tive on the other. The 

ighth, four uii eacli side; and the ninth, four on one side 

. six 3n the other. Tlie tenth, «ix on e,ich side. The 

iaventlj, four on one side iinrl six on the other. The twelfth, 

r on one side and seven on the other. The thirteenth, 

\ on each side. T!ie fourteenth, six on each side. The 

%ntli nnd sixteenth, five on one side and six on the other. 

The seventeenth, nix on each side. The eighteenth, nine- 

__ rentli, twentieth, twenty-fii-st, and twenty-second segments 

""have eight on each side, except on the i-ight of the twentieth, 

where thei-e are six. Behind this, the inimber varies from 

(>-10 on ejieh side. Tlie two inner rows on each side are 

regularly arranged, except during the i.iostt'rior thii-d of the 

body. The dorsal interval fi-ee from seta; is broad and 

irregular. 

Male pores not on [lapillie, at the level uf the interval 

t between the two inner setip of each side, on segment 18. 
I Oviduct pores on segment 14 anterior to, and slightly 
|i&ntnil of, the level of the innermost setis. 
Spe nun thecal pores, five pairs, between segments 4 and 5, 
5 and C, and 7. 7 and H, 8 and t), at the level of the 
itmemiost setic. 

Accessory copulatory structures. The whole of the ventral 
surface of segments lG-21 is deeply depressed in spirit 
--peeimeiis. Four pairs of .small elliptical tumid patches are 
jireseiit, each at the level of the second seta. The tirst are 
placed half on segment l(i, half od segment 17, and the 
remaining three respectively, half on segments 17 and 18, 
I!) and :iU. ^(1 and 21. 

Dorsal pores present, the fii-st between segments 4 and 5. 

Alimentary canal. Circulatory system, Excretory system 
;ind Kf jiroductive organs similar to those of /*. yan'oenais. 

This form is elo.sely allied to the latter, hut the presence 
in 1'. yai-foentis of a setse regularly ari-anged on each side in 
iVont i.if the clitelium, renders it distinct and easy to recognise. 

Habitat. Gemhniok (Mr. D. le Souel), Warhurton, Taujil 
Tnick (near Wood's Point), Fern Tree Gully, and Dandenong. 
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(21) Perichreta balceri* (Fletcher). (Figs. 22,' 23, 2-t, 75). 
This fonn was first obtained by Mr. Fletclier fi-ODi 

Warragul. It ia very abundant tliere unJer logs, aud is a 
characteristic Gippaland tbrm I have since collected it in 
abundance at WaiTagul, and the suri'ounding diatnct. Fern 
Tree Gully and Nan-e Warren, and have received it from 
Gembrook (Mi-. D. le Sonet), and HealesviUe (Di-. Dendy). 

(22) PerichcEta dorsalinf (Fletclier). (Figs. 58, 59, GO). 
This form was first obtained by Mr. Fletcher fi-om 

Warragul. It is present iii a much greatei- proportion than 
any other single species, and has come to me from very 
many pai'U of tlie colony. We did not however secure it in 
Ci'oajingulong, and it does not aupear to extend into the 
east and north-east pai-ts of the cnlonv. 

Specimens have been secui'ed at Warragul, Fern Ti'ee 
Gully, Gembixjok (Mr. D. le Siiuef), Nan-e Warren, Dunde- 
nnng, Creswick (Mr. J. Fiddian), Castlemaine (Mr. T. S. 
Hall), Myrniong (Mr. C. Bi-ittlebank), Grampians (Mr. C. 
Frost), Gerangamete (Mi-, li. L. Anderson), and Walhalln 
(Mr. e. R. Hogg). 

DESCRIPTION OF PLATES II, III, IV, V, VI i; Vil. 
In the ciwe of each species one drawing represents the 
extei-nal anatomy, a second the alimentiiiy canal, circulatory 
system and disposition of nephi-idia, and a third the repro- 
ductive system. On Plate VII the spermathecEe ai-e drawn 
in outline (under the camera lucida x 4). Lines I'epresoat 
the position of the two inner rows of sette on each side. 
Reference Letters. 
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Aht. U. — Further yotes on tlie Ovipai-ity of the larger 
Vlctori'ui FerijKttus, generally knmvn as P. leucl'miii. 

By AKTHun De!ndt, D.Sc, 

[Beivd Mrj Vi, 1832.] 



My oliservations* on the oviparous habit of the hvrger 
Vietm'ian Periiialus (hithtfrtu "uiierally regarded as identical 
with the Fenpatue letickarHi of Sanger) have excited a 
good deal of hostile ci'iticiam, chiefly emanating fi-oin the pen 
of Mr. J. J, Fletcher. On three different occasions since tho 
publication of my notes Mr. Fletcher has brought the 
question before the Linnean Society of New Hoiith Wales 
and bis remarks liave been published (I do not kiiow 
whether in full or not) in the Abstracts of Proceedings of 
the Society.f 

I have already replied to the earlier criticisnia in a nhort 
paper read at the Hobart meeting of the A u.-itralasian 
Association for the Advancement of Science, wliich will, I 
am informed, be iiublislied shortly. Mr. Fletcher's latest 
observations, however, compel me to return to the question 
and 1 ani the more willing to do so as I have some further 
information to-comuiunicate in support of rny views. 

The object of Mr. Fletcher's latest contribution to the 
Kteratui'e of the suljject is explained in the opening para- 
graph, which runs as follows: — "This paper is a reply to 
certain views expressed by Dr. Eendy with regard to the 
reproduction of the New South Wales I'erlpaias, which on 
the i-pse dixit of Dr. Dendy himself is F. leuckavtil. ^ang. ; 
the qaestions at issue being not whether or no the Victorian 
Fenpatus is ovipaj'oua, but whether, fii-atly. Dr. Dendy was 

• Prue. Bnval Soc. Victoria (or IB91, p. 31; Nature and Za-Auyisclur 
Anieiiin; Nu.'apO, 1891. 
t Seiil^mliCT ao, 1891 ; Febranrj 3i, 1893 ; April 27. 189-2. 
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I jiistitied, on tlje evidence before him and iu the absence of 
I any pei-soual knowledge of the reproduction of the New 
] South Wales Penpatug, in contradicting statements which 
I were quite in order ; and secondly, as Dr. Dendy'a views 
jre published iti September 1891, and as ceitain informs^ 
tion on the subject was subsequently brought under his 
iiotice, whether it is not now nearly time that Dr. Dendy 
took steps to explain that liis views apply wholly and solely 
to the Victoriftu Peripatus, and to withdraw his insinua- 
tions respecting, and his erroneous interpretation of, 'Mr. 
Fletcher's observations,' because already Dr. Dendy's state- 
ments are finding their way into the records of zoological 
literature, and confusion and misapj)rehension may result 
therefrom." 

In reply to Mr. Fletcher's indictment I wish to miike tlie 
following remarks : — 

(1) I do not understand the meaning of the statement 
that the New Soutli Wales Pitvipiitus is. "on the Ifise dixit 
of Dr. Deudy himself." P. leuchirtii. I certainly am not 
responsible for this identification, wliich was, I believe, first 
made by Mi'. Ollitf, wlio remarks," on fii-st recoi'diiig the 
animal from New South Wides, that "the species is 
idetitical witli that recently recorded by Mr. Fietcnei- from 
Gippsland and is probably the Pei'ipatun leiLckartii of 
Sanger." I need scatcely point out that tlie name leitokattvi 
has since bepn applied by Mr. Fletcher himself to the New 
I South Wales species. 

Possibly Mi\ Fletehei means to I'efer to the larger 
Victorian species, of wliich the first i-ecoi-ded specimen was 
I identified by him^lff as " in all pmbability an example 
1 of P. leucl'aiiii, Sanger." If Mj\ Fletcher will refer to my 
I earliest communication on the subject^ he will find that in 
I recoi'ding tlie discovery of two specimens at Witiburton 
1 (only one specimen having been previously recoi-ded fi'om this 
I colony) 1 made the foIIowingstateraent,"jii>.er carefully stady- 
1 ing Proiessur Sedgwick's full description of P. leuclcaHii, I 
I am fitii-ly cei-tain that they do not lielong to that species, but 
I to a new one, wliich I for the present refniin from naming," 
basing my conclusion on the reniarkable pattern of the skin. 

• Proe. LiQQ. Sou, N.S.W., Vol. 11. p. flSl. 

t I'roc. Liiin. Soc. N.S.W,. Vnl. 11, p. 450. 

ictorlan Satiinilht, Janoaiy 18B9. 



TAe Oviparity uf ike larger Victorian Perijxitus. 2& 



rProfesaoi- Sedgwick, however, in reply to my observHtions, 
expressed the op in ion* that the species probably was 
subject to a considerable range of variation in colour 
Having studied more speciraens I myself" came to the samL- 
conelusion-f- aud have since then followed Mr. Fletcher in 
calling the larger Victorian species l^. InucMrtii. This 
use of the name leuckaftii on uiy ]iart seems to he Mr. 
Fletcher's chief grievance acrainst me but I would ask him 
to remember that J have only followed his own lead in this 
respect. 

(i) I am not aware that I have contradicted any state- 
meats for the simple reason that I cannot find that there 
were any definite statements as to the mode of reproduction 
of the New South Wales Peripuiut tor me tu contradict. 
There was merely the assumption, by Mr. Fletcher (which 1 
quoted and characterized as very natural) that the young 
animals which he found in company with the parent had 
been born alive. 

(3) I consider that I was fully justified in assuming that 
the mode of reproduction of the New South Wales Penpatufi 
was the same as that of the Victorian one, as at the time 
when I wrote there were no definite observations published 
as to the mode of repn)duction of the fbi-mer, and it 
was almost inconceivable that different individuals which 
Mr. Fletcher himself, in common with all other writei's on 
the subject, regarded as belonging to one and the same 
species should be oviparous in the one culony and viviparous 
in the other. I have no doubt now that the New Soutii 
Wales PevipcitiiD Is viviparou.=i, as maintained by Mr. Fletcher 
and Professor Haswell, hut I would ask Mr. Fletcher to 
remembei' that when I wrote, the only published observatinnK 
as to the mode of reproduction of the New South Wales 
species were— («.) the finding of the young in company 
with the mother, though there was nothing, so far as the 

Eublisbed account goes, to show that they had not been 
atclied from eggs laid for aome time ; and (h) a footnote^ 
to one of Mr. Fletcher's observations, stating that a female 
had been dis.sected and found to be pregtiant ; the term 
pr^nant is not defined and might, in my opinion, be 



• Nature, February 2S, 18B9. 
t " Observuiious od tbe Aostcatinii Sp 
800. Ticturia, July 11, 18SD. 
i Proo. Linii. Soo. N.8.W,, Vol. ni, p. 8 
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correctly applied to a female containing lai-^'e but uii- 
(ieveloped egga in the uterus ; nothing is said by Mr. 
Fletclier about the embryos. 

Mr. Fletcher may pei-soiially have had abundant evidence 
that the New South Wales Penpatus was viviparous, but 
that evidence was not published and not known to me when 
1 wrote, and, therefore, I consider that I was quite justified 
in stating that the mode of I'eproduction of P, leucka,rtii 
was unknown, and in placing my own interpi-etation upon 
the only recorded facts as to the lile histoiy of the New 
South Wales form. Natnndly I inteipretated them in the 
light of my own obaei'vations on the Victorian species. 
That interpretation I now fully admit to be incoiTect and I 
congratulate mj'self that if my observations hn.vc had no 
other good result they have at least elicited some definite 
infoi'mation as to the mode of reproduction of the Wew 
South Wales Peripcitus. 

(4) Mr. Fletcher seems to be very greatly trouljled because 
my statementa are already " finding their way into the 
records of zoological literature, and confunion and mis- 
appi'ehension may result therefi'om." There is not the 
shghtest need for confusion now that we have at length a 
detmite statement as to tlio reproduction of the New South 
Wales species. It must be perfectly obvious to every reader 
that my own observations were based entirely on Victorian 
specimens, as stated distinctly in the paper, and that my 
suggestion as to the New South Wales foroi was a perfectly 
justifiable, though, as it turns out, incorrect deduction from 
the only published facta. It is perhaps unfortunate thftt 
both the New South Wales and Victorian forma should 
have been included under the name leuckuvUi , but for this 
Ml'. Fletcher himself is at least as mucli responsible as any 
one. 

(aj Mr. Fletcher states that the question at issue is not 
whether or no the Victorian species is oviparous. Herein I 
must beg to differ from him, as this is tlie real question 
which I have been all along trying to solve and compared 
with which the mere question of nomenclature is, in my 
opinion, insignificant In concluding his observations he 
also indulges in certain oSensive ana unjustifiable person- 
alities, which I need not quote. It is greatly to be regretted 
that he should have considered such a proceeding advisable 
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id, for my own part, I entirely fail to see the advantage to 
derived therefroni and must refuse to follow his example 
this respect 

Probubly the solution of the whole difficulty will be 
found to lie in the iact that my oii^inal opinion was coiTect 
,jifter all, and that our larger Victoi'ian PeriiHitiis is specifi- 
ly distinct from F. leitckaHii. For the present, however, 
Btiti refrain from giving ifc a distinctive name, iis I have hnd 
iVery few specimens from other localities to compare it with 
and do not wish, if it can be helped, to create a new species 
merely on aocouui, of the oviparous habit. This question, 
however, is discussed in my comrannicatioii ti» the Austra- 
lian Afisoeiation already referred to. 

As to the oviparous habit of our larger Victorian species 

called to distinguish it from the smaller F. vnnignw). I 

e some additional evidence to offer and I wnald like at 

le same time to recapitulate the main arguments in favour 

if ray view. My critics have entirely ignored all tliat is 

lew in my observations, such as the remarkable sculptured 

egg-shell, and have suggested that what I have observed is 

ainiply a case of abnormal extrusion of eggs such as takes 

i!ace sometimes in P. novw-sealandicB. Professor Hutton, 

iOwever, who made the observation on the New Zealand 

lecies, merely states that the eggs aro often extruded before 

ivelopment is complete and then always die. Professor 

idgwick quotes these statements in his monograph of the 

inus and yet, in replying* to niy letter in Nature, he states 

no one knows whether the eggs so extraded undergo 

impletf) development." 1 suppose that most animals some- 

nea extrude eggs which never complete their development, 

b this has i-eally little to do with tiie question. What I 

,ve ^en endeivvouring to prove is that the larger Victorian 

jcies of Fevipatuf is imitnally oviparous. The two 

.ncipal arguments originally brought forward- — both of 

lich have been entii'ely overlooked iiy my critics — were 

I) that female specimens dissected at various times of the 

were never found with embryos in the uterus, as has 

BO frequently described for other species, hut generally 

Ifch large undeveloped eggs of definite oval shape and with 

thick membrane ; (2) that the shell or membrane of the 

after {but not before) being laid, is very definitely and 

racteristically sculptured on the outer surface, in such 

■ Na!we, September 21, 1891. 
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a manner as to recall the eggs i)f some insects. Thb 
aculpturiiig alone ajipears to me to indicate a truly oviparonK 
habit, and, inasmuch afi it affords anotlier character common 
to fefipatWi and the Inscct't, U> deceive special attention. 
I am not aware that a sculptured egg-sliell has hitherto been 
observed in Feripalua and £ should bt- glad to learn from Ur. 
Fletcher whether anything of thf* kind has ever t>een foand 
ai-ound embryos of the New Somh Wales species which have, 
as lie informs us," been extruded in the process of drowning. 

The additional evidence uii the ^fubjecb which 1 now wish 
to bring forward consists in the subsequent history of thp 
fourteen eggs which were laid in my vivarium between th* 
18tb May and the Slst Jnly last year and of one whicli, 
though possibly laid about the same time, was not discovered 
until September 16. Before going any further, however, I 
may premise that the fact that the eggs are teally those til' 
PcripatuH has been absolutely proved oy their development. 
It may also be as well to relate the fate of the parent animab> 
by which the eggs were laid. 

It may be remembered that on the Sl^t July, ISItl. wbea 
the eggs were first found, there were in the vivarium three 
lemales and one male, all apparently in good health. The 
male specimen died shoiily afterwards hut on August 17U) 
the females were still all auive and apparently healthy. On 
August 31»t, as mentioned in a jKistcript to my first 
communication on the suTiJect, one of the female Bpecimeits 
was found dead, On being dL-wected the reproductivr' 
oi^gans apijearefl very well deveknied ; but, altliougli tb* 
ovaiy and oviducts were both large (the (unner containing a 
great many ovaiian eggs), there was not a single egg in 
either of tlie oviducts, all having het-n doubtless laid. 

On September ICth the two ri:niaiiiing females ^ere atill 
alive, I killeil and dissected one. 1'he organs ap|iean»d 
healthy and well developed. In the lower part of each 
oviduct one laige egg wa« found. The eggs presented tin- 
usual characters, having a very thick but niisoulptured 
eavelo[ie filled with yolk. Both eggs were cut open Aod 
examined miciijscopically, but I did not succeed in recog- 
nising any trace of an embryo in either. 

On completely turning out the vivarium and examining 
its contents carefully, I found one more PeHpatus egg 
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amongst the rotten wood (September IG). It looked much 
healthier than those which had previously l>een tmnsferred 
fnnn the vivarium, many of the latter having ah^eady bejjun 
to shrivel up and acquire a dark colour. In the newly found 
egg and also in the healthier-looking of those }nwiously 
oUtained thei^ now appeared to he a dai^k s()ot in the 
interior, but this was only dimly visible thmugh the thick 
sculptured shell. 

On September 25th the last ixunaining female was still 
ap|>arently in g(K)d health but on October 1st it was found 
dead— how long it had been so I do not know. On dissection 
I found the internal orgtms in a bad condition. Neither 
eggs nor embryos wero visible in the oviducts. The ducts of 
Uie slime glands were very much enlarged and swollen out, 
while tlie branching portions apjieai-ed feebly develoj)od, in 
fact not distinctly recognisable. The alimentary ciuml was 
almost empty and the animal seemed to have died of 
starvatioit 

On October 3 I dissecte<l one of the eggs fix>m the hatch- 
ing l>ox. I could find no embryo in it but only the sanu^ 
semi-liquid, yolk-like contents as when in uteiv, full of little 
oil or yolk globulea Inside the thick, sculptured **slu'ir' 
thei-e was, as usual, a very thin and delicate* imnsj^>ai*ent mem- 
bnuie. Probixbly a young embryo was ivally present but 
wa3 broken up in opening the egg and overlooked ; even at 
a much later pei^iod the embryonic tissues ai*e extremely 
delicate. 

On November 30 I noted that sevenil of the eggs wore 
shewing indications of an embryo appearing coiled up 
within them, but the shell wjus so thick and opaque that it 
was impossible to make out any details. I divssectetl tlu» i»gg 
which was found on September 1(> and which had since then 
been kept separate from the ivst. I found in it a beautiful 
embryo Penpatu^ in an advanced stage of development. 
The embryo was surrounded by a delicate, tmnspaivnt 
membrane, which fitted closely on to it and was very 
difficult to I'emove ; outside this canio the sculptured shell. 
The embryo possessed a distinct head, with clearly ixHH>gni/- 
able brain, eyes and ringed anteiuue, and theiv woiv at 
least seven jmirs of appendages behind the anteniue. It lay 
tightly coiled up, with the posterior extremity restin:; 
against the side of the neck, in such a position as to make it 
very difficult to count the appendages. The specimen was 
atained and mounted in Canada balstun. This embryo, then. 

n 
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developed for more than teu weeks after the egg hadi>een 
laid and did not show the leaat sign of " going to the bad." 

I need hardly say that during tte heat of the summer 
mtrnths I found it a very difficult matter to keep the eggs in 
a snitahle condition of moisture, especially as I had no 
previous expeiience to guide me. Hence it is not to 1 
wondered at that the majority of the eggs perished, shrivell- 
ing up and being attacked by a mould. As I was away 
from MelbouiTie for some weeks duiing the summer I entma- 
ted tlie eggs to the care of the Rev. W. Fielder, who most 
kindly looked after them for me in my absence. Fiequei 
iittenticin was necesaaiy in renewing the supply of inoiatum 

On April 14, 1892, only thi-ee eggs remained in thl 
liatcliing box, the others having been removed aa thej 
.showed signs of going bad. One of the remaining three ha« 
been showing dark pigment inside for some days pa.'rt. Thi) 
egg I removed and carefully dissected. I found the aliell o 
a much darker (yellow) colour than when laid, a good de* 
erumpled on the suifaee, and very soft, as though beginning 
to decay away. The contained embryo was removed anq 
found to be in excellent condition, although outnide it there 
appeared under the microscope a gi'eat many very fin^ 
threads, which I take to be the liyphse of a fungus. Possiblj 
this fungus might have ultimately killed the embryo but th( 
latter was so far advanced that it seemed to be on tbe verge oi 
hatching. It was enclosed within the usual transparent 
delicate membrane lying within the thick shell. I could nol 
determine whether the fungal bypbie bad peneti'ated within 
this inner membrane but I think it very doubtful. The 
embryo was tightly coiled up as in the previous case. WheR 
uncoiled it measured about 5 mm. in length (exclusive of th» 
anteiuiffi) and 1 mm. in breadth. All the appendages were 
developed, viz., antennas, oral papilla;, two pail's of jaws aod 
fifteen pairs of claw-beai'ing legs. The eyes were conspicuous 
at the bases of the antennae, and the antennae them&elvea 
showed each about twenty deeply pigmented aonuli. The 
remainder of the body was nearly white, but veiy- distinct, 
isolated pigment patches (chiefly indigo blue, with a few 
.^IMicks of orange) appeared scattei'ed pretty abundantly over 
the lega and back. The mouth was suiTounded by the very. 
characteristic, tliick, transversely fuiTowed lip. TTie denn« 
[lupitlie were very obvious and exhibited the characteristid 
spines, the cuticle being very strongly developed. Tin 
daws on the feet were very distinct. The alimentary c 
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was fall of granular food yolk. The specimen was stained 
with borax carmine and mounted in Canada balsam. 

This embryo, then, developed for at least eight months and 
a half after the egg was laid and at the end of that time was 
a perfect young Peripatus, differing externally from the 
adult only in its smaller size and less deeply pigmented 
skin. 

There are still two eggs left in the hatching box but they 
do not look to me at present as if they were going to hatch. 
Whether they do so or not, however, I think I may fairly 
claim to have now definitely proved that the larger 
Victorian PeHpatus at any rate sometimes lays eggs, and 
that these eggs are capable of undergoing development 
outside the body until perfect young animals are produced. 
The great length of time required for the development of 
the eggs is very remarkable, but it is only what one might 
expect on considering the unusual length of time required 
for intra-uterine development in other species. 
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Art. III. — Nest and Egg of Queen Victoria's Rifle Bird 

{Ptilorhis Victorice). 

(With Plate I.) 

By D. Le Souef. 



[Bead March 9, 1892] 

The nest and egg of the Victoria rifle bird here depicted, 
was taken on one of the Barnard Islands by Mr. H. Barnard 
and myself. We visited these islands on November 18, 1891, 
in quest of the egg of this bird, and built our small humpy 
about eight feet from a screw palm (Pandanus aquations), 
which grew just above high water mark We saw a pair 
of rifle birds in some light scrub close by our camp, and tney 
seemed very fearless, the hen bird especially so. Next 
morning was spent in searching over this interesting and 
densely timbered island, but without success. During the 
afternoon, however, we determined to watch the hen bird, 
which was seen on a tree close by, and so posted ourselves 
one on each side of the aforementioned patch of scnib. 
The bird had some moss in her bill, which she kept dropping 
and catching again before it reached the ground, and we 
naturally thought she was building, but presently she darted 
down into the scrub close by Mr. Barnard. In a few 
minutes he saw her fly into the screw palm by our camp, in 
which we found she had her nest. The nest itself which was 
built near the crown of the tree about seven feet from the 
ground, not being visible, and all we could see was the head 
of the bird. She continued sitting most of the next day, 
having apparently become accustomed to our presence. 

We then took the nest and found it contained only one 
egg, which was hard set, the chick being about seven days 
old. The nest was built principally of vine tendrils and 
leaves rather loosely put together (Plate I). 
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The egg has a little more gloss on than is shown in the 
illustration. 

Another egg and nest which was said to belong to this 
species was previously sent to Mr. C. French, in 1886, from 
the Cardwell Scrub, but the egg was spotted instead of 
being streaked, as in the present specimen ; it is also smaller, 
and the nest, although made of somewhat similar material, 
is not so large, and is much more compactly built. Eggs of 
the same species of bird often vary considerably in colour, 
markings, and size, but still the general characteristics are 
the same, except in a few instances, notably the egg of the 
Gymnorhina tibicen. On several occasions. I have noticed 
that the eggs laid by one pair of birds are almost identical 
with those laid by the same pair in the previous year, espe- 
cially in the case of sea-birds, and it would be of interest to 
jiscertain if this fact has been noted by other oologists. 



Art. IV. — Notes on the Lily dale Limeston^e. 



(With .Plates VIII and IX.) 



By Rev. A. W. Cresswell, M. A. 



[Read July 14, 1892.] 



The limestone foimation of Cave Hill quarry at Lilydale, 
the subject of this paper, is, for the most part, a hard semi- 
crystalline marble deposit, wedged in between hard quartzite 
on the one side, and soft shales and mudstones on the other ; 
and has for many years past been recognised by Professor Sir 
F. M'Coy and others as of Upper Silurian age, of about the 
horizon of the English Weulock, from an inspection of its 
contained fossils. The limestone strata dip to the east at 
varying angles of from 35° to 50°, the strike being nearly 
north and south magnetic, varying, however, on tlie east 
side of the quarry to as much as 18'' east of magnetic north. 
The exact thickness of the limestone is not as yet known, 
for it does not naturally crop out on the surface, but is only 
artificially exposed by quarrying. As early as 185(i, the 
late director of our Victorian Geological Survey, Mr., now 
Sir A. R C. Selwyn, speaks* of the limestone as known to 
exist, but as only discoverable by a well-like hole on the side 
of the hill, leading into a cave hollowed out in the rock, and 
sloping down to a depth of 120 feet, with stalactites, &c. (a 
specimen of which is shown). But about fifteen years ago, 
a quarry was excavated in the limestone on the side of the 
hill, and the opening to the cave is now covered up with 
debris, and is inaccessible. 

The progress of quarrying has now proved the limestone 
to be of much greater thickness than was at first reported.-f" 
The measurement across the outciop is about 5 chains, or 

* Report on Geological Structure of Colony of Victoria : Basin of 
Yarra, Ac, 1866. 

t '* Victorian Naturalist," 1885, II, No. 3, p. 35. 
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330 feet, and allowing for the average dip of 40°, this would 
mean a vertical thickness of about 220 feet, but this is only 
80 fai* as it is at present exposed. Its eastern limit may be 
considered to be about already reached, for almost immedi- 
ateJy flanking it on that side may be seen an extensive series 
of quartzite and conglomerate strata, running conformably 



CORRIGENDA ET ADDENDA. 

Page 39. -For (See Fig. 1), read (See Fig. 9, Plate IXa). 
For (See Fig. 2), read (See Fig. 10, Plate IXa). 
„ 41.— Read '* Pleul-orhynchus costatus " and " Pleurorhynchus 
bellulus" under Lamellibranchiata, instead of under 
Gasteropoda. 

Plate VIII.— 1. Tremanotus pritchardi. 

2. Eunema etheridgei. 

3. Stomatia antiqua. 

i« IX. — 4. Tryblidium nycteis. 

5. Pleurorhynchus costatus. 

6. Pleurorhynchus bellulus. 

7. Naticopsis lilydalensis. 

8. Ambonychia tatei. 



appears in the quarry, when looked at as a whole, and from 
a distance, is cream, or almost white, especially on weathojed 
exposures.; but when freshly broken, it is of different shades 
of dark or light bluish grey, pinkish brown, or grey with 
pinkish brown patches. It is for tlie most part semi-crystal- 
line, is here and there somewhat brecciated on a small scale, 
and is in some ,])laces roughly oolitic (a slide of an oolitic 
specimen on view). 
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Tlie limestone stratn are separated at intervals by five 
dark slialy or mudstone partings, avemging from 18 inches 
to 4 feet across ; the thickest one, which is of a dark brown 
or claret colour, is upwards of 4 feet, and in this one is an 
almost perpendicnlar sbafHike cave, 91 feet deep, apparently 
caused by the action of running water. 

I am informed by the owner, Mr. David Mitchell, 
Bui'nley, that the limestone of his quarry has been long a_ 
analj'sed, and runs to 95 or 9ti per cent, of calcium carbonate. 
The limestone is in high esteem as the best and purest . 
source of lime for building purposes in the colony. It has 
also been lately turned to profitable account in the manu- 
ikcture of cement, and the owner informs me that the force 
requiied to pull it apart is yS5 lbs. Tlie stone has not been. ■ 
directly used for building pui-poses, but some slabs, which, 
when polished up, have an ornamental appearance, have been 
occasionally used for marble mantelpieces. Upon the whole, 
I think, therefore, we may congi'atulate Mr. IJavid Mitchell 
upon having a more payable thing in his possession than 
many a gold mine. When the quarry has been in full work 
in prosperous times, he tells me that he has had as many as 
120 men employed on it, and has been able to send away 
the almost incredible amount of 70 tons of lime a day. In 
these days of depresnion, however, when there is so Httle 
demand for lime, 20 men are found quite sufficient to do all 
the woi'k of the quarry that is requii-ed. 

The limestone of Cave Hill, like most other limestones, 
contains occasional patches of crystalline calcite-, mostly in 
rhonibohedrons or in modified scalenoliedrons. It also con- 
tains segregated lumps and layei-s of chert, in which corala 
and other small fossils are sometimes beautifully preserved 
(specimens of both calcite and chert are exhibited). Associ- 
ated with this same limestone, the following minerals have 
been found, hut not in sufficient quantity to be of any 
commercial importance : — Galena, malachite, azuiite, and 
copper and iron pyrites (specimens on the table). The great 
interest, however, of the Lilydale limestone lies in its fossils 
— of which, indeed, the limestone itself is largely composed — 
and wiiich constantlj' attract scientific visitors from Melbourne 
and other places, and indeed from the neighbouring coloniea. 

In fact-, one of my chief reasons in writmg this paper is to 
take possession, in the name of Victorian geologists, of the 
priority in describing some of the fossils, as at present so 
many of them have been described by geologists outside the 
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colony; for without a moment wishing to do away with that 
principle of free-trade in scientific research that we all so 
much rejoioe in, or desiring to make any undue claim for 
protection to native industrj'^ in Victorian geology, I think 
you will agree with me that it is but right that we should 
try to take inventories of our own possessions for ourselves, 
and not leave it to outsiders to do it for us. 

The following is a list of the Lilydale fossils that have 
been so well described by Mr. Robert Etheridge, jun.. Govern- 
ment PalajontologiBt of New South Wales, in Nos. 3 and 7, 
Vol. I, of the "Records of the Australian Museum," there: — 
Favosites grandipora, Trochus (Scalaetrochus) lindstromi, 
Niso (Vetotuba) brazieri, Cyelonema australi^ Cyclonema 
lilydalensis, Phanerotrema australis, Oriostoma northi, Mur- 
chisonia attenuata (?), Bellerophon cresswelli, Ambonychia 
poststriata. In addition to these, Mr. Etheridge records, 
without describing, the well-known and world-wide Silurian 
biuchiopod, *' Atrj^pa reticularis," and mentions also that there 
are three species of the well-known Rhizopod "Stromatopora" 
yet to be described. The fossils which I myself wish to 
record, as also occurring in the Lilydale limestone, and as a 
supplementary list to that supplied by Mr. R. Etheridge, 
iun., are the following : — 

MOLLUSCA AND MOLLUSCOIDEA. 

Cephalopoda, — Orthoceratites, sp. ; and Discoceras ? sp. 

Bellerophontid€e,-^l!vQmdino\M^ pritchardi. 

Oasteropoda. — Eunema etheridgei, Stomatia antiqua, 
Tryblidium (Metoptoma) nycteis, Pleurorhynchus (Oono- 
cardium) costatus, and Pleurorhynchus (Conocardium) 
bellulus, Naticopsis lilydalensis. 

Lamellibi^anchiata, — Ambonychia tatei. 

Brachiopoda. — Strophomena rugosa, Leptoena transver- 
salis, Orthis elegantula. 

CCELENTERATA. 

Actinozoa, — Heliolites, sp. ; Cyathophyllum, sp. 

Some of these names will at once be recognised as being 
those of world-wide Upper Silurian forms, but the following 
species are new, as far as my knowledge goes, and so I 
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will venture to name and describe them as such, at least 
provisionaJly : — 

The first and most important to be described is a 
shell belonginor to tlie Bellerophontidse, a group of extinct 
shells of generalised form, which had characters that are 
now divided between the Cephalopoda, the Heteropoda, 
and groups of Gasteropoda, of which Pleurotomaria and 
Haliotis are respectively the types. It is a Trenianotut< 
which I have named T. pritchardi, in compliment to Mr. 
O. B. Pritehard, a well-known geological friend, who has 
kindly lent me the best specimen that I have with me, and 
which he found in the Lilydale quarry some time ago. 
Sp. Char, of T. pritchardi sheJl discoidal, bi-concave, 
trumpet-shaped, and very thick, consisting of about live 
rapidly increasing whorls, forming a deep umbilicus on both 
sides ; spire elliptical in section, and back symmetrically 
convex. Breadth of the shell about two inches, length from 
three and a half to four inches. AjDerture \QTy much 
expanded and reflected like the mouth of a trumpet, but 
more so anteriorly than laterally ; the inner surface of 
expanded outer lip quite smooth. No slit or sinus as in 
Bellerophon,but the middle dorsal line of the shell is pierced by 
a row of oval siphonal openings, resembling those of Haliotis, 
there are about seven of them to an inch of the ])eriphery. 
The outer surface of the shell is ornamented with spiral 
fluctuating lines })arallel to the dorsal keel, and becoming 
on the expanded outer lip more flattened, coarser, and more 
plait-like. Jliere are also the very distinct lines of giowth 
in a transverse and backward direction to the dorsal keel, 
that are so characterestic of the Bellerophontidge. The lines 
in the two directions combining in this shell to give a very 
distinct fenestrated appearance, T. pritchardi has in general 
form a near resemblance to "Tremanotus maid eni,*' described 
by Mr. Robert Etheridge,* from the Hawkesbury (Trias) 
rocks of New South Wales, and wl.ich he regards as a 
curious survival from Silurian times, but, besides other 
differences, our fossil is a very much thicker shell. 

The next fossil to be brieflv desci'ibed as far as mav be 
from very imperfect specimens, is Eunema etheridgei, a 
gasteropod shell that a[)pears to belong to the Littorinida?, 

* Department of Miues. — Memoirs of (ieological Survey of New South 
Wales. Palteoutolotfy I. Invertebrate Fauna of Hawke-bury ; Wianamatta 
Series, by llobort Etheridge, jun. 
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like the Cyclonemas of this formation, which it very much 
I'esembles, only that .the spire is more elevated. . In typical 
Eunemas, according to Nicholson, " the whorls are more or 
less angular, and tlie surface is often adorned with elevated 
spiral ribs." In our Eunema, however, the whorls are 
rounded like those of Cyclonema, and are traversed with 
spiral keels, but more numerous and less distinct than in 
C. australis, and C. lilydalensis. There is also an indistinct 
appearance of a spiral band about the middle of the whorls. 
C. etheridgei is like *'E. cirrhosa" of the Enorlish Wenloek, 
as figured in Murchison's Siluria, but has much more 
numerous keels. I have taken the liberty of naming this 
shell after the celebrated Palseontologist of New South 
Wales, who has taken so warm an interest in our Victorian 
fossils, and which I hope may be still continued, notwith- 
standing the fact that he is an outsider and lives across the 
border. 

The few other shells which I take to be new, shall be passed 
over with but very slight notice, as time hastens, and there 
are three other papers to follow. One is a gasteropod 
shell, a Stomatia, which I have called " StoTiiatia antiqua,'' 
because, as far as I am aware, it is the oldest Stomatia upon 
record. The whorls are somewhat steeper in the sides, and 
more flattened than Stomatias usually are, and though the 
spire is broken off in the only specimen I have, it must 
have been higher than is usually found in that genus, but 
in all other i-espects the appearance of the shell is that of a 
** Stomatia." The whorls are diagonally crossed with very 
numerous lamellae-like lines of growth. The shell is one 
and a half inches long, and one inch wide. Then there are 
two small species of '' PleurorhyQichus, or Gonocardium " — 
lamelli-branchiate shells belonging to the Cardiidae, one 
about lialt-an-inch long, with nine simple ribs on the 
anterior part of each valve, and about seventeen on the 
hinder part, and which I have called '' Pleurorhynchus 
costatus!' And the other species is about one-third of an 
inch long, with the body of the shell more oblique to the 
hinge line, more prettily banded and ribbed than the other 
species, the ribs being crossed with striae, and the valves 
having a distinctly fenestrated appearance at the posterior 
end. This I have accordingl}' named ** Fleurorhynchus 
hellulus." 

There are two other shells that I have not figured on 
that diagram, but have here to show you. I will pass 
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them over with bare mention, not having yet had time to 
examine and compare them with otl\er shells. One is a 
Gasteropod, a Naticopsia apparently, which I will call 
N, lilyaalensi^y if it should turn out to be new ; and the 
other is a lamelli-branchiate shell, an Ambonychia, differing 
from A. post-striata of Etheridge, and alluded to by Pi^ofessor 
Tate, as having a fenestrated ornament on the sides of the 
valves. If Professor Tate has not already named it, and 
will forgive my inapudence, I will, take possession of it in 
the name of Victorian geologists and call it A. tatei, for I 
am pretty sure we had found it long befoie he did. 

In concluding, I desire to acknowledge my indebtedness 
to Mr. D. Mitchell^ the owner of the quarry, and also 
to his foreman, Mr. J. Fuller, for statistical and other 
information about the quarry ; to Mr. G. B. Pritchard, of 
the Working Men's College, for the loan of fossils ; and to 
Mr. H. J. Stokes, organist of St. John's, Camberwell, for 
the photographs of the quarry that have been exhibited in 
illustration of this paper. 
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Art. Y,— -Preliminary Account of the Olacial Deposits of 

Bacchus Marsh. 

(With Plates X, XI and XII.) 

By Graham Officer, B.Sc, and Lewis Balfour, 

Melbourne Uniyersity. 
[Read July 14, 1892.] 

The subject of glaciation is one that is always of the 
greatest seientiiic interest. Its important bearings on the 
questions of climate, past and present, and on the problems 
connected with the evolution and distribution of plants and 
animals, render it a field where the astronomer, geologist 
and biologist may meet on common ground. The subject 
has received its fair share of attention in the Northern 
Hemisphere, in Europe, America, and Asia, but in the 
Southern Hemisphere, where the evidence of past glaciation 
is not so conspicuous, comparatively little has been done in 
this direction. Any evidence of past ice-action in Aus- 
tralia that may be discovered is of peculiar value, on account 
of its bearing on the question of the probable cause of ice- 
ages. 

The earliest reference to glacial action in Victoria is made 
by Selwyn in his work on the Geology of this colony. In 
this, a conglomerate is mentioned as occurring near Bacchus 
Marsh, and which contained boulders which he and Mr. 
(afterwards Sir) R. Daintree considered could only have been 
brought there through the agency of floating ice. 

Mr. James Stirling, F.G.S., and Dr. Lendenfeldt, have 
described evidences of former extensive glaciation in the 
Australian Alps. To these discoveries reference will be 
made later on. 

Mr. E. J. Dunn, F.G.S., has contributed two papers on the 
Glacial Conglomerates of Victoria — one read before the 
Royal Society of Victoria ; the other, in which the iirst is 
incorporated, before the Australasian Association for the 
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Advancement of Science at the 1890 meeting. This conglo- 
merate is described as occmring, among other places, at 
Bacchus Marsh, and is said to consist ni' mii-terial, the great 
bulk ot which is derived from schistose and other ancient 
rocltsandto contain pebbles.bouldei'sandmas.ses of from 20 to 
30 tons weight. Gmnites, gneiss, schist, quartz-rock, sand- 
stone, lydianice, agate, shale, porpliyry, and jasper, &c., are 
said to occur in it. Many of the included stones are 
striated, and often flattened on one or more sides ; others are 
well rounded, and others again are rough angular fttigments. 
Erratic blocks of granite occur on the suiface at Wild Duck 
Creek, near Heathcote. 

Mr. Dunn is of the opinion that " no other conclusion can 
be arrived at than that floating ice has been the agent by 
which the raateiial hsis been brought into its present position." 
"Much of the material," he says, "is foreign, and many of 
the rocks are not known to occur at present in this Conti- 
nent anywhere near Victoria." He also considei-s the 
conglomerate at Wild Duck Creek to be very similar to the 
Dwyka glacial conglomerates of South Africa. Mr. Dunn's 
description is very general, and the evidence on which his 
conclusions are based is somewhat vague and wanting in 
specific detail. 

Mr. T. S. Hall, M.A., has also given a short account of 
these deposits at Heathcote in the " Victoiian Naturalist," 
{Vol. VIII, No, 2). He al.so considers the beds to be of 
iceberg origin. 

Victoi'ia is divided into two main areas by a continuation 
of the Australian CordiJIei-a, known as the Main Divide, or 
U-reat Dividing Range. This extends from Forest Hill on 
the east to the Grampians on the west. In the eastern part 
of the south division we have the South Gippsland and 
Westernport Ranges, of which the Southern Spur forms a 
leading feature. West of Port Phillip we have the isolated 
Otway Ranges. The Main Divide reaches its highest 
elevation in its eastern portions, Mount Kosciusiio being 
over 7000 feet and several other mountains over 6000 feet 
above sea level. Passing westwards the elevation gradually 
diminishes. The average elevation is about 3000 feet, 
hut in some places it sinks to 1000 feet above seii levcL 
The average distance from the coast is about seventy milea. 
There are three main drainage systems — (1) The Munuy 
System, north of the Divide ; (2) The South Eastern ur 
Gippsland System, south of the Main Divide and east of the 
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luthern spur; (3) The South Western System, south oi' the 

ill Divide and west of the Southern Spui. The Main 

livide, according to MitiTay, is a "loiigitudimil area, of 

Lower Palreozoic rocks, with giiinite and trappean intrusions." 

These may be overlnid by, or fliiuked by tJjjper Palieozoic, 

esoziiic, and Tertiary depoRits. 

The Bacchus Marsh district is situated about midway 
[feetween Melbourne and Ballarat, and thus belongs to the 
South West Drainage System. The principal streams in 
'lUie locality are the Werrihee and its tributaries, the 
Mymioiig and KorkHi)errimul Ci'eeks and the LerdeHerg- 
River The town of Bacchus Marsh is picturesquely 
situated in a broad extensive valley 343 feet above the 
and which has probably formed the baain of an ancient 
,'}ake. On the one side runs the Wen'ibee, and on the other 
the Lerderdei^, the junction of tlie two streams taking place 
about a mile below the town. From Bacchus Mai-sh the 
country gradually rises to the Dividing Kange, only a few 
inile.s distant to the north. The ri.sing gi-ound between 
Bacchus Marsh and the Dividing Range is known as the 
Pentland Hills. 

The so-called glacial conglomerates are well developed in. 
this district ana numemua sections exposed to view by 
e Creeks and vai'ious cuttings provide very favounible 
iditionfl for their study. 

The firet section we examined is situated on the Ballarat 
lad. about three miles on the Ballarat side of Bacchus 
Marsh, and is at a heigbt of about 750 teet above the sea. 
The deposit exposed consists of a matrix of clay of a quite 
unstiutified appearance, and of a somewhat variable con- 
metency. It is tough and hard in places, while in others 
fit is softer and less tenacious. The colour is an indeSnite 
'|Mitchwork of wliite, yellow and purple. Through this 
matnx aie scjittered in^egulai'ly numerous stones of various 
sisscs and soiis, rounded and sub-angular. These stones do 
u<it show the slightest trace of arrangement either in size or 
in position. Some of the stones are waterworn, but many 
iprcsent quite another and distinct anpearanca These often 
'lOW one or more Hattened sides, while the edges and ends 
frequently rougli or sub-angular. Besides these pecnliari- 
ties many show striated surfaces, the strife generally running 
in the direction of the longest axis, but several sets of striie 
can often be distinguished. Certain kinds of stones show 
much better than others. 
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A hard fine grained argillaceous sandstone varying in 
colouf from a very light to & darker gi-een is the predomina- 
ting rock-material, and tliia kind usually exliibits tlie most 
marked striatinus. Another common variety ia a blue-black 
very hard quartzite. These, though commonly exhibiting 
flattened oi- facetted sides and angles, seldom show string, 
their sui't'aces being more often polished. 

Granite often occurs though not so frequently as the otlier 
kinds of rock. The largest bouldeis aj-e of this matei-ial. 
One taken from the cutting can be .seen lying at the side uf 
the road, which is well flattened on one side. The gi-anite 
is generally considerably decomposed. At the top of the 
cutting a large angular fragment of sandstone occui's, while 
another piece can be seen at the base ; whether the latter is 
in ntu or not we have not yet determined. 

The uustratifled nature of this deposit, together with the 
peculiai' nature and want of ai'ningement of the included 
stones, at once stamps it as of glacial origin. 

A few feet back from the top of the cutting on the south 
side, an outcrop of white silicious sandstone occurs. We 
are inclined to think that the glacial deposit is banked up 
against this, really overlying it. 

A short distance below the cutting a small latei*al road 
joins the main one, and on this road, a hundred yards or so 
from the junction, another cutting exposes a good section. 
The material exposed is similar to that just described, but 
is of a more uniform purple colour. It is also somewhat 
harder. It is quite unstmtified and cnntnins numerous well 
striated stones. On the surface, on both sides of this cutting, 
glaciated stones are scattered about in great profusion and 
variety. This deposit aptmrently overlies sandstcines and is 
continuous with tnat exposed on the main road. 

Before making our next visit to the locality, we wi-ote to 
Mr. Charles Brittlebank, of Uunbar farm, near Myrniong, 
who, we were led to believe, could give us information in 
our researches. Mr. Biittlebank readily responded, and 
during our subsequent visits has rendered us much valuable 
aid. He has accompanied us on most of our expeditions and 
shown us much hospitality, while his intimate knowledge 
of the locality, as well as liis keen powei's of ohservatioo, 
have been of the greatest assistance to us. Mr. Brittlebank 
informs us that he found glaciated stones in this district 
four years ago. He thus appeain to have been the tiret tu 
actually prove the glacial origm of the deposits in question. 
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The valley of the Myi-niong Creek foi' sume little distance 
love its junction with the Werribee is cut through basalt 
and saniUtoiies and conglomerates to a depth of over fiOO j'eet. 
Good sections are exposed along this valley. 

On the south side, about haff a mile above the confluence 
of the two streams, a depth of over 100 feet of a material 
similar to that described on the Ballarat Road is exposed. 
It consists of a mass oi yellowish white clay, quite unstratiT 
fied, and in texture somewhat soft on the weathered 
sortace, but much harder on being penetrated. Numerous 
fitones of all sorts Jii]d sizes, from mere giit to boulders 
several feet in tiiamcter, ai'e scattered ii'i'egularly, and 
without any trace of arrangement throughout this clay. 
Among these stones^ the principal varieties are those 
occurring in the cutting on the road already described, 
Chiastolite and other varieties of slate were found, together 
with quartz, bits of jasper, and a hard, red quai'tzitic sand- 
stone. Most of these stones ai-e sub-angular, often showing 
one or more smoothed and flattened surfaces, while the edges 
and ends are roughly angular ; many are wbU striated and 
grooved in a characteristic manner. On some large boulders 
lying at the base of the cliflfj the striae and grooves are 
exceptionally well developed. This deposit can be traced 
up the valley for about a quarter of a mile above this point, 
wnen it thins out, and is seen to overlie and fiank the 
sandstones through which the valley has been worn. It is 

f overlaid by basalt known as the newer volcanic, and assigned 
^ Pliocene age (Fig. 1). 
f On the other side (ooith) of the Myrniong Creek, but 
nearer its junction with the Werribee, the glacial deposit is 
again welt shown to a depth of about 1 5U feet. It is much 
the same as that on the opposite side of the valley, and 
striated stones are numerous. This extends to within SdOO 
,rds or so from the junction of the two streams. It can be 
iced over the brow of the valley up to about the level of 
!r. Brittlebank's house, about 3.^0 feet above the Creek, and 
tout 1100 feet above the sea. It then spreads out over the 
l^urface. 

It would seem evident then, that the valley now occupied 
by the Myj-niong Creek at this point at any rate is a very 
ancient one, and was at one time probably almost filled up 
hy this glacial conglomerate. The sandstones and conglom- 
emtea through which the valley is worn, were set down as 
ITpper Palasozoic by the CJeological Survey ; then, on the dis- 
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coveiy of three Hpecies of Gangamopteris, Professor McCoy 
BBsigned tliein to TriHsaic timeB. Last year, more tosdis 
were obtained. Tlieae were Homewbat fragmentary, but 
Sir Frederick McCoy thinks he can identity Schizonema 
and Zeugophyllites, indicating a lower Triaasic age for the 
rocks in question. 

After the glacial material Imd been deposited in this 
ancient valley, it was overflowed by basaltic lavas of 
Pliocene age. Whether the oldei' basalt of Miocene times 
also overflowed this valley previously to the former, we 
cannot say with certainty. We have seen no evidence 
of it at any rate. Since Pliocene times the vallej- has 
been again denuded to its present condition. 

From the genera) characters presented by the so-called 
glacial conglomerates, we were much inclined to the opinion 
that they would turn out to be, not an iceberg-drift, but 
in reality till, or boulder-clay— in fact the ground moiaine 
of ancient glaciers. These characters may be summed up 
as follows: — (I) The unstratified natui-e of the clayey 
matrix. (2) The number and variety of the included atones. 
(3) The atiiated and glaciated aspect of many of these 
atones. (4) Tlieir total want of arrangement. In feet, 
these deposits bear such a striking resemblance- iu every 
waj' to the till of Scotland and elsewhere in the Northern 
Hemisphere, that it can hardly be doubted that they are of 
similar origin. Corroboration was therefore to be sought 
for in the shape of rocbes moutonn^es, or shattei-ed rock 
surfaces beneath this deposit.* 

In the valley of the Myrniong Creek, opposite the section 
described as occun-ing on the south side, can be seen rounded, 
hommocky -looking masses of sandstone, the appearauce of 
which is very suggestive of glacier action. It is veiy 
probable that the glacial conglomerate not long since covei-ed 
these rocks, and thus protected them during a long period 
from the effects of weathering. It must also be remembered 
that the glacial conglomerate itself mu»t have been piotec- 
ted for a considei-able time by the basalt. The sandstone « 
hard and massive, and is just the kind of rock on which the 
abi'ading and rounding effect of glacier ice would be well 
represented. Certainly, strise and grooves are absent, but 

* Having bud opportunities of obsfrving the till und oiher pbenotnena ot 
glueiutton in Scotland, Ireland, and Switzerland. I cdh voiieb lor the Btrihnig 
reBeinblaDce uf our glacial depoaitH to tbe boulder-claj of the MottluvB 
HcBiiFiplierE.— QKiHAM Officer . 
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lese may have weathered away. In many parts of tlie 

;ottish Highlands, where the whole country shown the 

lunded and flowing contour chai-actenstic of ice-action, it 

often very difficult to find actual scrings and gi-ooves. 

Some little distance iurtlier np the Creek a section lia^ 

l)een exposed by the stream, showing some feet of a haifl 

unstratiiied luateiial containing striated stones. This was 

much harder than any we had previously examined, and was 

traversed by joints. It wan seen to be clearly overlaid by 

sandstones, the junction between the two being very 

distinct, there being apparently an unconformity, Heie a 

fault occurs through the sandstones and the underlying 

material, the displacement being about seven feet, and the 

hade at a high angle. There would seem to be no doubt 

that the overlying sandstones are continuous with the 

surrounding ones, which, as we have seen, are probably 

"^riassie. So now it seemed probable that we had to deal 

ith two glacial depasits. 

At the junction of the Myrniongand Weriibee, the latter 
stream is seen to be flowing over the highly inclined and 
aoi-ely denuded edges ot Lower Siliiriau meks, here consisting 
of very hard, fine-grained, well stratified sandstones. On 
the weathej-ed suitoce the colour of these is of a patchy 
lilow rusty colour, but on the fractured frRsh sniface they 
of a light greenish white, or light slaty white colour. 
pi-oceeding up the Werriliee from the junction, we found 
lOrsfelves walking over another kind of matei'ial, which was 
»een to I'esit uncoaformubly on the 8iluriau rocks, which it 
closely resembles ia colour. The Ci'eek has cut its way 
'ihrough tliia to the Silurian, so that on the floor of the I'iver 
lui-se one walks now on n few feet of Silurian, and now on 
lis other deposit, while sections are exposed on both sides 
' the stream. This deposit consists of an exceedingly hard 
clayey material, through which aro scattered stones and 
boulders of considerable size, of gi'anite, (^uartzite, tine- 

f rained haitl sandstones (very similar to the underlying 
ilurian), and quartz. Nearly all these present the flattened 
sides, and striated and grooved surfaces chaiacteiistic of ice 
action. The stones and boulders at this |)oint are very 
numerous, and the scorings and sci'atchings exceptionally 
'" 'ell developed. This conglomerate i-esembles those already 
:nbed, in the absence of any appearance of stratification, 
character of the included stones, and the total want of 
.ngeineiit of the latter. In fact, it cannot be distin- 
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giiislied frum boulder-clay or till. However, it ditfered from 
those we had yet examined, except the last descriWd, in 
being so excessively liard.aTid tough, and in being traversed 
by numerous joints. Till one has actually tried, it is 
impossible to give an idea of the difficulty of extracting a 
stune from this material, which will only come away in sniidl 
angular fi-agmentu, in a manner that is peculiarly exaspera- 
ting. On the north side of the Ci^eek, a short distance from 
the junction, a section of a similar deposit is expofied, which 
presents a somewhat sfcnitified appearance ; striated stoiita 
occur iri-egularly throngh this, but they ai-e not so numeruus 
as on the opposite side of the Creek. The appearance of 
sti'atifi cation pi-esented may possibly be due to pressure. It 
is overlaid by baisalt. 

'On proceeding up the Werribee a few yards further on the 
.south side we found a =mall cliff, where the junction of the 
conglomerate with the underlying Silurian could be well 
seen in section. Here was a place where, if the conglomerate 
were a trne till, we might expect to find the underlying 
rock smoothed and striated, or else shattered. The section 
exposed showed the Silurian rocks rising in a hunimoeky 
wfiy, and closely overlaid by the conglomerate. A closer 
inspection revealed a certain rounded and facetted appear- 
ance, that was very suggestive of ice action. Having Ibund 
a place where the overlying deposit was thinner than usual, 
we resolved to cleai' away a poi'bion, and after some difficulty 
and hard work succeeded in laying bare a portion of the 
rock below. We were amply rewarded for our trouble. 
The Silurian rock presented in a beautiful manner a well 
smoothed and striated surfiice, with deeper parallel grooves, 
all ruiming in a north and south direction, and of the glacier 
origin of which there could be no doubt whatever. The 
Silurian strata iiere dip west, at angles of from 511' to li(>°. 
So it will be seen that the strata are cut across at right 
angles to the dip, in fact in the direction of the strike. It 
is ([uite impossible that this can be due to the action of the 
Creek, or indeed to the action of water at all. The strife 
and grooves point right across the Creek, The contiguous 
portions of the overlying deposit, when removed, werft 
found to retain peifect mouldings of the grooves and striu* 
beneath. 

This striated and grooved rock surface, taken in connection 
with the nature of the overlying deposit, leaves no mom for 
doubt as to the glacier origin of the latter, and that it is a 
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I true till, or moraine profonde. This till can be traced down 
the Wenibee tcy its jiinctioti witii the Myrniong Creek, and 
a little way beyond on tlie latter Creek. It here is appa- 
rently overlaid by the Triassic rocks. With iieavier tools 
than we had at oiu' disposal, and a little more time, it would 
, not be difficult to remove more of the till from the under- 
t''"S Silurian, and thua lay hare more of the iiioutoun^e 
Psiirface. 

A few days after this discovery, we received a letter fi'om 

BJMr. Brittlebank, stating that he had found a further example 

^oi roche moutonn^e at the lower end of the WeiTibee Cturge, 

aiearly two miles helow its junction with the Myrniong. 

On our next vi.sit, we accoi-dingly proceeded to the spot, and 

K-e^tamined the rocks in question. 

The Goi'ge has been cut to a depth of over 600 ft through 

i mass of Silurian recks, flanked by the Triassic sandstones 

And conglomerates, the fonnei' having formed a lidge or 

^island in the Triassic sea or lake (Fig. 1). The Silunan 

Tocks hej'e consist of slatea, finely laminated shales, and hard 

Lquartzilic sandstones ; quartz veins are frequent, and a dyke 

fcpf porphyry also occurs. Tiie strata aie inclined at the 

Kusiial high angles, being often almost vertical. 

K At the place indicated by Mr. Brittlebank we found the 

iffcill again overlying the Silurian. Here, it pi-esents niiicli the 

»ame appearauce as that last desciibed, glaciated .stones and 

ffiebbles being frequent. At this point, at a spot whi're tlie 

[.till was only about a foot thick, Mr. Brittlebank h;id kid 

JJiflre a portion of the underlying n)ck. An exiuuple of 

■xoehe niontono^e was thus exposed to view, which wa.s even 

f better than the one fiist discovered. More of the ovurlying 

de[K]sit was now removed, and a greater surface of the 

underlying reck uncovered, this being an operation of some 

difliculty. The surface exposed jiresented tiie appeaiance of 

three smooth parallel ridges, well scoi'ed and striated, with 

■well rounded grooves six or more inches deep between. 

Heif, as before, the striie and grooves run nortli and south, 

_jii the direction of tlie strike, and right across the river 

JP\. XI). In sevBi-al places, the rock has been fractuied at 

teiglit angles to the groo\'ings. Photogi-aphs of the.se weie 

Idbtained. This was by no means the only spot In this 

bcaiity where roches moutomnSes were found. A short 

ldiM«nce further up the Creek ctm be seen a ruiinded 

jbiiiumock of Silurian rock, which has been denuded of the 

feiyfirlying till. The effects of weathering have oblitemted 
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all stiise and gi'ooves, but the rounded contuur still i-emains. 
Ill several otljer pliices siiihII portions of the till weie 
removed, nnd a Htriated and grooved aiiriace iin'ariably 
expijsed, the direction of the striie being still constant. 
The till here is about ten or twelve (eet in thickness, and ift 
distinctlj' overlaid by the TiiaBsio rocks. On the opposite 
side of the river (south aide), a good section is exposed. 
The till is again seen resting on the Silurian rocks, which 
here also, as seen in section, appeal' to Lave been subjected 
to the action of ice (PI. XII). The strata are nearly vertical. 
The till here is seen to thin out, forming a wedge-shaped 
mass. It is overlaid by the Triassic rocks which, below the 
lower end of the wedge, I'est directly on the Silunan. The 
till and overlying formation extend a short distance up the 
Creek from this point, when tliey terminate against the 
uprisinj; ndge of Silurian stmta. 

There would Keem to be little doubt tha't tlie I'riassic 
rocks overly the till uncon form ably. It will now be seen 
that there are two distinct glacial deposits. Of these, one 
is overlaid by the Triassic Bandstonea and conglomenites, 
and is undoubtedly an ancient till, or moraine profonde ; 
the other oveilies the Tiiassic I'ocks and is similar to the 
lower till, except that it is not so hard nor so traversed l>y 
johits, which is hardly a mfitt«r for surprise. 

Numerous well striated stones and boulders are scattered 
over a great part of the suiface between the Ealhirat 
Road and the Myrnibug nud Weri-ibee atreama, np 
to an elevation of over iHtU feet above the sea, These 
stones can be ti'aced flanking the ridges that overlook the 
Weri'ibee. At a point opymsite the Gorge, at the lower end, 
the stones are esjjecially numeiou.s and very well striated. 
In addition to the commoner varieties, a hard seini- 
crystaliine sandstone, of a dark pink colour, oecurs. 
The stoiiea hei« overly the Tiiassic sandstone,-*, and can be 
traced along a smrJI lateral gully right down to the 
Werribee. The deposit from wliich they eoine is exposed at 
various points along this gully, and is quite similar in its 
unstratitied nature, and in the irregular arrangement of tlie 
inchided stones to that described betbi'e. In places it presents 
a very hard texture, sometimes somewhat resembling the till 
below the Triassic locks, in othei' places it is softer, but in 
several places where its junction with tlie underlying sand- 
stones could be Been, it was so invariably liard and thick 
that we eould not clear any away so as to expose the under- 
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lying ruck. However in places, as seen iu seetioD, the latter 
l^i-eseobed a roundi?ii uppearance that was very suggestive of 
ice action. 

At the intake of the Bacchus Marsh water supply on tiie 
WeniLef, about a niiie below the Gorge, where the valley is 
very broad, a splendid section of a till-like deposit is exposed ; 
there being over 70 feet. The matiix la a yellowish- white 
clay, lery tough and hard, and stones and boulders of the 
usual kind ai-e scattered through it in a pell-mell fashion, 
with no tra£e of airangement. There is no stratification, 
but iii-egulnr bands occur here and there, iJometimeB 
leoticulai' iu form. These bands are in some cases of a tine 
sandy material ; otheis consist of minute angular fragments 
of much the same nature as the rest of the deposit, but 
coarser. These bands are only alwut eighteen inches or two 
feet in thickness, and seem to have been formed by the 
intermittent action of running water. Similar bands and 
lenticular patches of sand and other material occur 
fi-equeutly in the till of the Northern Hemisphere, having 
been formed by the action of sub-glaoial streams. We have 
not yet been able to determine definitely the relations of 
this dejKtsit, but Irotii its nature and position, as well as its 
gr'eat thickness, we incline to the opinion that it belongs to 
tlie upper glacial deposit. It occui's again about half a mile 
further down the river, where good sections of it ai'e exposed. 
It here dues not contain nearly so many stones, while those 
that do occui' are generallysmall, otherwise it is similar to 
that last described. We have not found the deposit between 
this point and Bacchus Mai-sh along the Werribee. 

About four miles up the Korku peirimul from the bridge 
• >u the Ballarat Road, a glacial conglomerate is again met 
with containing nninerons typicid glaciated stones. The 
iiiatrix is exceedingly hard and devoid of stmtifi cation. In 
|ilaces, wlien looked at from one point of view, an appearance 
of a somewhat irregular stmtih'cation can be seen. However, 
a more ciireful examination reveals the fact that what are 

(parently lines of stratification, are in reality curved 
rision -planes, which are probably due to sheai'ing stresses, 
\ one place in this section a departui-e from the usual 
i^ular disposition of the stones may be observed. The 
mes are an-anged in a sloping fashion, along an irclined 
plane. This iinangement Ls sometimes met with in the till 
of tile Northern Hemisphere. At this place also a boulder, 
^^jbout eighteen inches long and somewhat pear-shaped, can 
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be seen i-esting in tlie matrix in a vertical position. Now, 
if such a bouldei- were dropped from an iceberg, we miglit 
expect it to remain iti an upright position in tiie soft clay, 
but if so, we should certainly expect to find the clay indented 
benentb it. Of this, there is not the slightest indication. 

A little fiirthiif up the Creek another section is ex^msed. 
Here our till-like deposit rests on massive sandstone, but we 
Were unable to remove aufScient of the former in onler to 
expose the surface beneath. At one point, however, u 
somewhat remarkalile feature occurs. In the sandstone is 
an oblique gap about four or five teet deep, as if a block had 
been torn nut. Tliis cavity is tilled with the overlying 
material, and two or three flattened and striated stones rest 
on its loiver aide (not bottom). It is difficult to conceive 
how icebergs could have deposited stones in this mannei', 
while on the other hand it is readily explained on the glaciei' 
theory. 

The locality between this place and the large quairy, 
about two miles further down the Creek, we have not yet 
examined. Between this quarry, situated on the north side 
of the Korku perrimul, and the bridge on the Ballarat Road, 
the valley in which the Creek flows follows approximately 
the axis of what has once been an antichnal fold of the 
Triassie sandstones. Opposite the large quaviy, the valley 
ia a little to the right of this axis. Between thi.s large 
quarry and the Creek, striated atones are immei-ons. A 
small liiteml gully exposes sections. One of these shows a 
somewhat loamy clay, in which are irregularly imbedded 
large angular fragments of sandstone, in appearance vei-y 
like the underlying rock. Large granite boulders, quartzite, 
slate, quartz, and ii-agments of jasper also occur, many 
showing flattened and striated suH'aces. 

On the Creek opposite the quairy, a cliff of about 60 feat 
of the glacial depisit is expoied. Lt is very -similar to that 
described on the Ballarat Road. It rests on sandstones, the 
broken unds of which can be seen protruding from the base 
of the depfisit, which towards the top, presents a somewhat 
stratified a]ipearanoB. On the opposite side of the Creek, 
high cliffs of basalt (newer) occur. This has evidently filled 
up the valley at this place, probably covering the glAcial 
deposit and having since been denuded away to its present 
state. 

Several hundred yards further down tije Creek, on tlie 
right hand side, a section expiksed show.'^ a few feet of an 
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unstrati6ed material bearing striated stijnes, .iiid overlHid by 
vety irregularly stratitied tumultuous-looking saiidstnneH. 
These sandstones are very prabably simply beds nsaociated 
■witb tlie glacial deposit This is indicated by tlieir 
tumultuous appeaiflnce, and by tlie fact tlmt we found 
seveml well scored stones in tliem. Moret>ver, a small patcli 
of a iiiatvritil siu.ilar to tbat beneath occurs intercalated 
with them, The bai^alt is banked right up Hgainst tliia, the 
line of junction being almost vertical. The whole inasB 
probably fonned a ridge in the valley at the time the basalt 
overflowed it. Striated stones can be traced for about a 
third of a mile further down this valley, on the right hand 
side, being overlaid by basalt (Fig, 2) The characteristic 
stones of the glacial defiosit can be traced along the hills 
flanking the valley on the left. At one !^pot, between the 
big quHiry and another smaller one further down Uie valley, 
a ctMiglomemte occni-s, which consists of a loamy matrix, in 
-wliieh are scattered angular Imgmente, in all pix'^itions, of 
soft sandstone. This rests on the denuded edges of well 
ibratitied Tria-saic sandstone, from which the fragments have 
apparently been derived. 

8ome distance further on. a small quarry occurs in the 
'riaasic sandstones, which here dip E,y,E. about 35°, The 
'.Rcial couglomeiate can be traced to about 200 feet aliove 
le Creek, and in the quarry can be .seen in section resting on 
le sandstont'S to a depth of about five feet. On the left 
land side of this section, the junction is very marked, while 
it to the right, it hecomes very indefinite by the 
^ration of the sandstone. This section is at right 
igles to the dip. At the same quarry, another section is 
:posed at right angles to the former This exhibits 
iniarknble and important featui-es. Beginning at the lower 
lai of the section, a pell-mell accumulation of rough aiignhii' 
HUd rounded blocks, up to eighteen inches and two feet 
in diajneter, emiiedded in a loamy matrix, is seen overlying 
Boft purplish stratified clays or shales. The latCei are much 
'iroken up and disintegrated at their junction with the over- 
TDg deposit. An^nlar blocks of sandstone- in every 
ncniva'de position are mixed up in tlie ruin, and in fact 
definite junction it is ahnost impossible to distinguish. - 
'urther along tlje section, this mixed material merges into a 
ptir{)tish mass of clay, overlying broken and shattered sand- 
Stonea [The shales and sandstones are of the Rame 
latjon.) This purplish clay, which is evidently derived 
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from the shales, preBenta thu appeui-imoe of having been 
pushed over the sandstones, angukr blocks of which are 
scattered through it. A little further along, a large irregular 
fmcture ill the sandstone oecui-a, beiug seven or eight feet 
deep. This is liteniliy stuffed witli atones and boulden 
of the varioas. kinds met with in the glacial conglomerate. 
Many of these show flattened and seriated surfaces. A 
granite ijoulder, over n yard in diameter, is jammed into the 
bottonvof tliiM fnvctu re, 'while broken and angular fragments 
of the sandstone are also scattered through it, the whole 
being imbedded in a loamy clay-like material, whicli aeems to 
have been squeezed into the fracture (Fig. 3). At several 
other sectioTis exposed in this qiiariy, similar appearances can 
be noted. The sandstone has lieen fractured, and the glacial 
materia] literally injected into the ci-acks and fis.'Mirea 
Several striated stones were picked out from one of these 
fifi-sui'es. 

It will be seen that, as in the case of the Myrniong Creek, 
the gliicial deposit lies in an ancient vallej' of denudation. 
It was probably ovei-flowed by Pliocene basidt, wiiioh would 
thus be the means of protecting the underlying formations 
during a considerable period. We could not find any more 
traces of the glacial material between this place and tlie 
Weriibee. 

This concludes the evidence we have so far collected, and 
it all points iiTeaistibly to the conclusion, that glncier-ioe 
has been the agent by w^jch the effects described have been 
accomplished. No iceberg theory will account for the facto 
presented at the quaiTy. How will such a theory account for 
the fracturing of the underlying rocks, and the ramming of the 
fiiiotures with large eiTatic tioiilders and the material in wbidt 
these boulders ai-e imbedded ? On the other hand, these m« 
fticta which are readily explained on the glacier liypothesiL 
In the Noithern Hemisphere shattiei'ed surfaces are h^iquei^ljr 
met with below till. In his "Great lee Age," p. 16, Prof. 
James Geikie saya : — "Soft sandstones and highly jointed 
I'ocks . . . often show a broken and shattered surface 
below till ; sometimes, indeed, thick sandstones appear 
'broken up' to a depth of many feet below boulder-clay, 
the coarse Jingular debris shatling gradually into till of ths 
normal type." This con-esponds exactly witli the featiuw 
presentetl at the quariy, where the ssuidstones aic soft and 
easily disintegrated. Oases in Scotland and elsewhere in 
the Northern Hemiaphere are not uncommon, whera titt 
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»hstber«d surface of the underlying rock is " stuffed " witli 
eiTatic stones and bouMei-s. 

The conclusion, then, to which ws are led is, that the 
'Ie|iosit« we have been considering constitute a true tUl, or 
moruine pi-ofonde. This is bome out by further considera- 
tions. It is wortliy of note, that the stones occurring in 
tiiia till, at the quarry we have iieen 8peaking about, are not 
nearly so wel! striated as tliose occuiring in the i-egion of 
ihe Werriljee Gorge, In the foiiner case, we have seen tliat 
the underlying siindstone is very soft, and would not striate 
.itoiies well ; on the other hand, the underlying rocks in the 
region of the Gorge ai-e tnucli haitier, consisting to a great 
I'Xtent of conglomerates, just the kind of rocks that would 
produce marked scorings on the stones of the till. 

These are specific evidence against the iceberg theory. 
Tficre are also more general arguments. These arguments 
have been used belbre to refute tlje iceberg Iiypothesisot'the 
iirigin of the boulder-clay in the Northern Hemisphere, and 
ihey apply equally well iiere. 

Mr. Dunn describes the so-called glacial conglomerate, 
lieaides being found at Bacchus Marsh, as occurring on both 
sides of the Dividing Rjinge, at Wahgunyah, Rutherglen, 
nm springs, El Doi-ado, Wooragee, Tarrawingee, Badda- 
vinnie, at various points oti the road between Wangaratta and 
Kilmoi-e, north east of Costei-tield, Wild Duck Creek (west 
of Heathcote), underlying the auriferous deposits at Caris- 
'•root «nd Creswick. South of the Dividing Range, it is 
met with about four miles east of Gordons, Barrabool Hiila, 
and near Foster in South Gippsland. Thus it will be seen 
that the deposit is widely distributed, and it appears to he 
"f eonsidei-able tliickness, being over 100 ft. in several 
kiiown instances. 

It has been shown (Croll, " Climate and Time ;" 
Oeikie, "Great lee Age." &c.), that the amoui;t of material 
<.»rricd bj' icebergs is quite inconsidei'able, and what is 
cnrrie<l generally consists of rubbish and angular' blocks 
that have fallen on the surface of the parent glacier. 
In the case of the ice-sheet that is at present desolating 
Qreeoland. the sur&ce of the ice is very free from ileitis of 
any kind, and so it is quite a rare thing to find an iceberg 
•ihed fi'oni one of the vast glaiaei-s of tliat country bearing 
any material at all. Yet a tremendous amount of ei'osion 
muHt lie goiu" on, and tlie eroded material is being iiccumu- 
Inted b«icatli the ice as a moraine prufonde. although 
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prodigious quantities must be carriefl away by sub-g!aci^ 
streams. Dr. Wrigbt (" Ice Age in Nurth America ") ealou* 
lates that fi-uu3 the great Muir glacier in Alaska over 33j 
million cubic yards of sediment is annually carried away by 
sub-glacial streams. Little, if any, of the sub-glacial material 
can be carried away by icebergs — a few stones, perhaps, frozefi 
into the bottom of the bergs. The finer material eaniec 
away by streams from beneath tlieae great glaciers i 
inevitably be sti-atitied, and well stratified, as tlie quantity? 
of material bi'ougbt down must vaiy considerably from 
time to time. Even if much tine matter were carried bj" 
icebergs, it would inevitably be re-assorted by the water; 
the stones, too, would assuredly show some trace 
arrangement. 

In the deposits we have been considering, the abaenofl 
of ati-atilication and the total want of arrangement of thi 
included atones, are their chief and most striking character' 
istics. Then again, in the great mass of the sections ' 
have examined angular fragments are comparatively rare, 
except as we have seen, where the till rests on the under 
lying rock. So here again, we have a sti-ong ai'gument \0i 
favour of the glacier theory. 

Further, these deposits are found up to a height of ] 400 it 
at Ballan ; so, to account for them en the iceberg theoiy, wi 
would requii-e a submergence of at least 2000 tl. to allofl 
icebergs to float, and as icebergs can only transport material 
from higher to lower levels, it la quite impossible to account 
for the mingling of fragments of the underlying rock in ik4 
overlying till, at an elevation not exceeding 800 ft. above 
the sea. Besides, such a submergence would considerably 
diminish the area from which the deposits could be derived, 
and their extent indicates a large surface. Again, such 6 
submergence would tend to produce climatic conditaom 
which would he quite o|jposed to the pro'duction of glacien^ 
even were the astronomical conditions fiivonrahle. It masl 
also be observed that, so far as we have seen, these deposdti 
are quite nnfossilifej'ous. 

Mr. Dunn states that inuch of the rock material occurriiu 
in the till is not known at present to occur in. ditu oa bbli 
Continent anywhere near Victoria. Daintree remarka tiiti 
a granite occurs in the formation at Bacchus Mai-ah, whii;ll 
h« had not observed south of Queensland. However, as bt 
has not described this' granite, it would be difficult now td 
identify it. We would reply to this that fiirther search i ' 
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probably reveal tlio soiiices of tliis mnteiial. The geology 
of Victoria lias not been so fully worked out as to wariiitit 
lis asaei-ting that a cei'titin. kind of rock does not occur in 
Mitu. Then again, it must be remembered that these 
deposits are nnterior — as we shall show — to the Miocene 
and Pliocene lava flows, and probably to the Miocene leaf- 
beds, so tliat, not to apeak of the effects of denudation, a, 
a great deal of the then rock sui-fiice is now concealed. 

Of the various kinds of rock met with in the till in the 
Bacclins Marsh district, the great majority are derived from 
Silurian rooks, which form the main part of the. Dividing 
Range. In the Werrihee Gorge several kinds of slate oectir, 
whicii are identical with slates found in the till. Quartz 
veins are also numei-ous in the Silurian rocks. We also 
noted a quartzitic sandstone in the Gorge, which is very 
similar to fhigmenta found in the till. Several varieties of 
quarfaite occur in the till which we have not yet seen in 
>iUzi, but we have not yet examined the Ranges to the north, 
and it is very probable they will be found there, as quartziten 
'pequently occur in the Silurian. Fi'aginents of schistose 
)CKs have also been observed in the till, and these occur 
b situ, to'the north. 

^Several kinds of granite occur in the till. Granite is 
pnd TO fiitu in the locality, and among the granite bouldeiB 
me occur that seem identical with this granite. A \ery 
irseiy crj'&tallJne variety is also met with, the crystals of 
[ppar being sometimes over an inch in length. Though we 
selves have not seen this in place, yet tlie Geological 
rvey report a granite with very lai^ crystals of felspar 

JE occunino in this locaUty. Pegmatite and aplibe also are 

tbund in the till. As both of these may occur as veins in 
other gi'anite, it would not be surprising if tliey have been 
overlooked. It is not unlikely even that they may be now 
concealed beneath the basalt that is well developed in this 
district, 

Summing up, t})en, the results of our investigations, it 

mjuld appear that two main points are clearly brought out. 

first of these is, that there are two distinct glacial 

asits ; and the second, that both of these deposits aie 

e to glacier ice, and not to icebergs — in fact, both being 

Taines profondes. Both are of similar character, excejit 

nt the lower one is more indurated and jointed. Of these, 

( latter has been seen to closely enwrap the smoothed, 

K)ved, and furrowed surfaces of Silurian rocks, of the 
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glacier origin uf which there can be m> doubt. It is useless 
at this stage of geological inquiry to uiaintniu that icebet^ 
can produce roches iiioutuun^ei^ A full discussion of this 
point may be read in Dr. Croll's " Climate and Time," 
Geikie'a " Gi-eat Ice Age," and in "The Jjabrador Coast," by 
Dr. Packard. In connection with the upper till, though no 
undoubted roches moutonn^es have yet been met with, yet, 
as we have seen, sliattered rock surtaces below the till are 
found, which may be said to he quite as cbaracteristic of 
tlie action of glacier-ice as a smoothed and moutoDii^ 
sui-fa ce- 
lt now becomes a most impmtant and intei-estiiig question 
to determine the respective ages of the two tills. It seems 
cei-tain that we must look to astronomy lor the esplauatiou 
of ice ages. Dr. Croll'N celebi-ated theory has, until now, 
notwithstanding considerable adverse criticism, been the 
moat satisfactory explanation offered. Recently, however, 
Sir Robert Ball in his little work " The Cause of an Ice Age," 
has re-stated the astronomical theory, pointing out an error 
made by CroU. It would be beyond the scope of this 
present paper to enter into a discussion on the cause of iw 
ages, it will suffice to say that Sir Robert Ball -has stated 
the case with great force and clearness. The tlieoiy as it 
now stands shows that when the astronomical conditions 
for the production of extensive glaciation aiise, then we have 
a period duiing which several glacial epochs alternate with 
genial epochs between the two hemispheres, the length of 
each epoch being 1 0,50U yeais. The conditions for this statfi 
of things then gradually disappear, au<l do nut occur again 
till after the lapse of long ages. Sir Robert Ball eaya he 
makes no attempt to state the date of tlie last glacial period, 
nf)r to say when the next is to take jilace. So, acoordijig to 
this theory, usin^ the tenn "period "to embrace BeversI 
glacial and genial "ejioehs," we should expect to fittd 
evidence of glaciation in both hemiBphei*es during the same 
period, though not necessarily to the same extent, for of' 
course the astronomical conditions for glaciation are liaUe 
to considerable modification by the existing distribution cfi 
land and sea, and the elevation of mountain chains. 

Now, taking the case of our lower till tirst, we have seen 
that it is overlaid (apparently unconformably) by rucJcs 
which have been assigned to Lower Triassic age. In Uie 
Permian Period in the Northern Hemisphere, tlK're are dear 
indittations of a glftcial epoch or epochs. In England, Dr. 
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Ranisaj' detscribes " brecciated conglomerates," consisting of 
" [lebbles and lat^e blocks of stone, generaliy angu]»r, 
imbedded in a marly paste." Many of tbese stones are as 
well scratdied as tliose found in modern moraines, or in 
bonlder-clay. Similar boulder-beds occnr in Scotland, 
Ireland, and Geiiuany. Mr, Wallace (" Island Life ") states 
that tbese physical indications ai-e corrobomted by s 
consideration of the life of the pei-iod, which is characterised 
by its poverty. In India, similar Permian bonlder-beda 
occui', in which large striated stones and bouldei-s are found. 
In one instance, the i-ock sur&ce beneath this deposit was 
glacially scored and striated. These beds have been corre- 
lated with similar ones in Soutli Africa, also of Permian age. 
Mr. G. W. Stow haa, according to Dr. Ramsay, given 
elabomte accounts of these South Afncan bonlder-beds. He 
says that in Natal the great masses ol "moraine matter" not 
only contain ice-scratched stflnes, but the underlying rocks 
are well rounded and mammilated, and covered bi- " deeply 
incised glacier grooves" in a dij'ection that at last leads one 
to the pi-e-Peinnian mountains, whence the stones foi-ming 
the moi-aines have been derived. In Natal, tlie striated 
rocky floor is only 30° south, and in India, only 20° north of 
the equator. 

Tliat evidence of severe glaciation should be found in the 
same period in both hemispheres, and so near the equator — 
being actually within the tropics in one case — is a strong 
argument in favour of the astronomical theoiy, betokening a 
much wider cause than mere local elevatiiin. This being the 
case, we might expect to find traces of a glacial period during 
Permian times here in the more southern pai-ts of Austi-alia. 
The position of our lower glacial conglomerate, or tOl, Js 
quite compatible with its beiug of Permian age, and when to 
this we add the considerations just noted, this conclusion is 
much strengthened. There is a strong break in the flora at 
the close of the Permo-carbouiferous series in New South 
Wales (Prof. David, Address A.A.A.S., 1890). It is possible 
^^^tat thi.s break may con'espond with a Permian glaeial 

^HHow, as regards our upper till. We have not as yet been 

^HMe to arrive at any vei'y definite conclnsitm as to the age 

of this depoait. As we have seen, it lies on the denuded 

surt'ace ot the Triassic rocks, and is certainly overlaid by 

the Pliocene basalt. That it is also overlaid by the older 

lalt admits of little doubt, for although this basalt occurs 
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in the locality, yet we have never found w trace of any 
volcanic material in tlie till. The same reasoning applies tis 
to its relation to the Miocene leaf-beds that are well 
developed in the district. These beds consist for the most 
part of hard clay-ironstone, in which leaf and plant impres- 
sions are very numerous, and as a rule exceedingly well 
preserved. As we have not found any fi-agments in the 
till that in any way resemble the material of these beds, it 
seems highly probable that the upper till is pre-Miocene. 

In Europe, we have evidence of glaciation in Eocene 
times. In the " Flysch" of Switzerhind, huge erratics 
occur. One of these measured 105 ft. in length. 90 ft. in 
breadth, and ■loft, in height (Croll, "Climate and Time," 
p. 305). Although the Eocene fossils, both in Europe and 
Australia, indicate a mild climate, yet, as has been pointed 
out by CroU and other eminent authorities, the life of a 
glacial epoch would be characterised by negative conditions, 
As it is of the very essence of the astronomical theory of 
ice-ages that glacial alternate with genial epochs, it is only 
to be expected that the life of the genial epochs would be 
the more likely to be pi'eserved. So it is possible that out 
upper till is Eocene ; this, however, we merely throw our 
as a suggestion, in the absence of any further evidence at 
present. Considering the gi'eat amount of erosion that took 
place in Upper Mesozoic and early Tertiary times, it seemft 
improbable that this deposit is eai'lier than Eocene. 

Mr. Stirling and Dr. Lendenfehlt have described undoubted 
evidences of glaciation in the Australian Alps. Tljeae 
gentlemen found glaciated surfaces on Mt. Cohberas at 
elevations between 6000 ft. and 4000 ft. above the sea, on 
Ut. Pilot, and on Mt. Kosciusco. Erratics of huge basaltic 
bouldera occur in " linear extension lor miles" in the Reewa 
River and Snowy Ui-eek valleys, the nearest basaltic outliera 
being twenty miles awaj'. Perched blocks of hornblende 
porphyrite occur on " crests of spurs and sidelings" in a 
regulai' descending series from near the summit of Mt, 
Bogong towards the Reewa valley, many of them resting 
on smoothed surfaces of pegmatite. Moraines occur at thft 
base of Mt. Bogong, at 1000 ft. above sea level. Similar 
evidences ot former glaciation have also been described 
by Mi\ Stirling as occurring in the Livingstone valley. 
Parslow's Plains, and elsewhere in our Alpine regions. 

There would seem to be no doubt that the glaciation 
indicated by these evidences in the Australian Alps ia of^j 
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much more recent age than tliat represented by the uppet 
till at Bacchus Marsh. The presence of erractics of basalt, 
in "linear extension " along the valleys and on the slopes of 
the Alps is sufficient to show this. Dr Lendenfeldt 
considered that this period of glaciation only terminated 
between 2000 and 3000 years ago, but, as Professor Hutton 
lias shown, there is no evidence to sustain this. Professor 
Hutton has expressed the opinion that there was no evidence 
to indicate that the Southei*n Heniisphere had ever had a 
glacial period. That glaciers had formerly existed in the 
Australian Alps, he has explained on the hypothesis of a 
local elevation of the Alps, to about 3000 feet above their 
present level. Now this glaciation. took place since Miocene 
times, as is shown by the basaltic erratics. Mr. Stirling ha» 
assigned it to the Pleistocene Period. It is impossible that 
it can be earlier, for if it were; the erractics would have long 
ago disappeared from their positions on mountain sides and 
spurs. 

During the Pliocene Period we have evidence, in the 
distribution of marine gravels, of a submergence of nearly 
1000 feet below the present level, and since then the land 
has gradually risen to its present condition (Munay). In 
his address to the Biological Section of the A.A.A.S., at 
Hobart, Professor Spencer says : — " We must conclude from 
the mammalian fauna, that there has been no absolute land 
connection between South-east Australia and Tiismania 
since practically the end of the Tertiary Period or early in 
Pleistocene times, as otherwise it would be impossible - to 
account for the absence, not only of the dingo, but of the 
large and specialised diprotodont fauna, of which the 
Pleistocene Period saw the rise and fall upon the mainland/* 
From the evidence supplied by raised beaches, and by the 
great depth to which many of our river channels have been 
cut, it is apparent that the land has been gradually rising 
for a considerable period. It is thus pretty certain that, 
since the beginning of Pleistocene times, the land surface has 
never stood higher, relatively to the sea, than it does now, 
and in Pliocene times, as we have seen, there was a 
submergence of nearly 1000 feet below the present level. 

If denudation has been the means of reducing the height 
of our Alpine regions by about 3000 feet since the last 
glaciation took place, then it would be quite impossible for 
lines of erratic boulders .and perched blocks on mountain 
spurs to be preserved. Many of these, according to Mr. 

F 
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Stirling, even yet show striated and grooved surfaces. If ] 
tlie mountains had sutfei'ed much denudation, the strife a 
gi-ooves would certainly liave been removed and I'oches j 
moutonndefi would have vanished — except where protected 
by overlj'ing deposits — long ago. 

So then, seeing that the theory of gi'eater elBvation cannot 
lie sustained, we must look in another direction for the 
explanation, and we have the HStronomical theory at band. 
According to this theory, we should expect to find evidence 
of a Pleistocene glacial period here, corresponding with that 
of the Northern Hemisphere. As we have seen, this is tlie 
period to which M r. Stirling has referred this latest glaciatiou 
of the Australian Alps. As eminent authorities have already 
observed, in trj'ing to I'ealize the probable effect of asti-o- 
nomical conditions favourable to glaciation in the Northern 
and Southern Hemispheres i espectively, the great proportion 
of sea to land that now obtains in the soutli must always he 
borne in mind. The effect of this, in the present distribatiun 
of land and sea, would undoubtedly be to mitigate these 
conditions. In Pleistocene times, there is no evidence tii 
show that our mountains were appreciably highei than now ; 
it seems more probable that our land surface stood actually 
lower. So that the astronomical conditions which, during 
this period, resulted in producing such a severe glaciation 
iu tlje Noitliem Hemisphere, were pi'obablj' so mitigated in 
the Southei'n Hemisphere that glaciers only appeared in the 
higher mountains. 

Mr. G. S. Griffiths, in a paper on the "Evidences for a 
post-Mioeene Glacial Period in Victoria," describes heavy 
boulder washes, distributed in many parts of the Colony. 
These " washes " aie ascribed to glacial action. Though the 
evidence lor this is not conclusive, yet it is by no meau.'^ 
impi'obabte that these heavy deposits of bonlders — many of 
them basaltic — were formed at the jieriod of the last glacia- 
tion of the A!ps, when the precipitation was much greater 
tlian now. The Dividing Ewnge, except in its eastern parts, 
not being high enough for the pi-oduction of glaciers, in the 
short bot summers of the epoeh vast floods from melting 
snow swept down from the mountains, swelling the rivers 
and depositing these boulder beds. 

At the two earlier periods of glaciation we have indicated, 
it is not improbable that there was a greater southward 
extension of land by way of Tasmania than now obtains, 
la Upper Palseozoic times, tlie Main Divide must have stood 
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many thousand feet higher than it does now. In Eocene 
times, though enormous denudation had then taken place, 
this mountain chain must have been very much higher than 
now. Under these conditions,* the glaciation during an ice 
age might be of considerable severity. 

We would thus appear to have evidence of three periods 
of glaciation in Australia, which may be provisionally^ 
assigned as follows : — (1) One in Permian times, of consider- 
able severity ; (2) one in Eocene times, also severe ; (3) 
one in Pleistocene times, mild, being represented only by 
glaciers in the higher mountains. At these periods then, it 
would appear that the Dividing Range nourished great 
glaciers which radiated outwards, and, in the two earlier 
periods at least, spread to some distance over the lower 
ground. Beneath these glaciers the till, or glacial conglomer- 
ate, wjis accumulated as a ground moraine. 

Undoubted evidence of glaciation has been adduced by 
Professor Tate and Mr. G. B. Pritchard from South Australia, 
and traces have also been noted in Tasmania, although 
Mr. Johnston remarks (" Geology of Tasmania ") that there 
is no evidence there to show that a glacial period has ever 
taken place. However, it will seem strange if further 
evidence from Tasmania be not forthcoming. 

In concluding this paper, we would urge the careful 
examination and mapping of our glacial deposits, and the 
•collection of all evidence bearing upon them. In the words 
of Sir Robert Ball—** A strict search for glacial indications 
among all deposits, primary, secondary, and tertiaiy, would 
be one of the most valuable pieces of scientific work 
possible at the present time/' — (*' Cause of an Ice Age," 
p. 149). 
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Art. VI. — Synopsis of the Australian Galcarea Heteroccda ; 
lulth a pi^oposed Classification of the Group and 
Descriptions of some Kew Oenera and Species, 

By Akthur Dendy, D.Sc, F.L.S. 

Demonstrator and Assistant Lecturer in Biology in the University of 

Melbourne. 

[Bead September 8, 1892.] 

1. Introductory Remarks. 

Owing to the reduction of the Government grant to the 
Royal Society, it has been found impossible at present to 
continue the publication of the volume of the Transactions 
which the Council of the Society generously set apart for 
"A Monograph of the Victorian Sponges." Under these 
circumstances the Council has kindly agreed to my proposal 
to divide the work by publishing in the Proceedings of the 
Societj' only the. necessary systematic portion, without 
illustrations, and publishing the anatomical portions, for 
which numerous illusti-ations are indispensable, elsewhere. 
It is hoped, however, that the continuation of the Mono- 
graph in its original form may be carried out at some future 
date. 

I have in my possession, in addition to the very fine series 
of Victorian Heterocoela collected by M7\ Bracebridge Wilson, 
a number of very valuable specimens, including several 
remarkable new species, from other parts of Australia, and 
it seemed desirable to incorporate descriptions of these in the 
present communication. I have also a number of fragments 
of type specimens, generously forwarded to me by the 
authorities of the British Museum, which brings the total 
number of species of Australian Calcarea Heterocoela in my 
collection up to forty-seven. 
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Up to the present time sixty-two species of this group of 
>sponges have been described from Australian seas, chiefly by 
Hseckel, von Lendenfeld, Poldjaeff* and Carter. Sixteen 
new species are described in the present paper, which brings 
the total number of Australian species of Calcarea Heterocoela 
up to seventj'-eight. In order to make the work as complete 
as possible, I have decided to include, not only descriptions 
or notes of the fort^-seven species which I have been able to 
study for m3^self, but also references to those species which 
I have not seen, and thus to provide a complete Synopsis of 
the Australian Calcarea Heterocoela. 

In order to arrange the species satisfactorily, I have been 
obliged to adopt a classification which has many new 
features. This classification has not been arrived at hastily, 
nor without careful consideration of the work of previous 
writers. It is impossible to justify it fully in this place, 
because it is based upon a minute study of anatomical 
details and a careful consideration of historical questions of 
priority in nomenclature into which I have not space to 
enter. I intend, however, to publish a paper on the minute 
anatomy and classification of the group in another place, in 
which these questions will be fully discussed ; and, in the 
meantime, I may perhaps point out that the classification 
proposed is based upon tlie careful anatomical examination of 
a very large number of species. 

It will be seen that more stress is laid upon the arrange- 
ment of the skeleton than is usual at the present day, and 
less upon the form and arrangement of the flagellated 
chambers, which I find to vary considerably, even within 
the limits of a single species. This change certainly facili- 
tates the identification of specimens, and will probably be 
welcomed by those workers who have not at their disposal 
the elaborate appliances required for the preparation of 
stained microscopical sections. 

Polejaeft* clearly showed that no hard and fast line could 
be drawn between the Sycons and Leucons of Hseckel. 'J'his 
idea Wcis followed up by von Lendenfeld, who has created a 
special group, the lSylleibidce,f to include the intermediate 
forms. This group, however, seems to me to be very arti- 
ficial, as, judging from my own observations, it appears that 

* Keport on the Calcarea of the Challenger Expedition. 

t See especially " Die Spongien der Adria. I. Die Ealkschwiimme." 
Zeitsclirift fiir Wissenschaftliche Zoologie, Vol. 53, 1891. 
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the transition from the Sycon to the Leueon type of canal- 
system has not taken place along a single line of descent, 
but along several. Here, as in other cases, we must classify 
by an assemblage of characters. The canal-system alone is 
by no means sufficient, though, when taken in conjunction 
with the skeleton, it is often of great value. 

In enumerating the various genera and species I have not 
attempted to give a complete list of synonyms and references, 
as this would have taken up a large amount of space. In the 
case of the species, however, I have given those synonyms 
and references which are most important. 

My warmest thanks are due to Mr. J. Bracebridge Wilson 
for the bulk of the specimens here described, to Mr. Thos. 
Whitelegge for a very valuable collection from Port Jackson, 
to the Adelaide Museum for some very interesting specimens 
from St. Vincent's Gulf, to Professor Spencer for a number 
of specimens from Port Jackson, to Sir Frederick M*Coy for 
permission to examine the collection in the Melbourne 
National Museum, and to Dr. GUnther for fragments of type 
specimens in the British Museum. 



2. Proposed Classification of the Calcarea 

Heteroccela. 

Order HETEROCCELA, Polejaeff. 

Calcareous sponges in which the collared cells are confined 
to more or less well-deiined flagelhited chambers. 



Family l.—LEucASciDiE. 

Flagellated chainbei'S very long and narrow, copiously 
branched ; communicating at their proximal ends with 
exhalant canals which converge towards the oscula ; their 
blind distal ends covered over by a dermal membrane 
pierced by true dermal pores which lead into the irregular 
spaces between the chambers. Skeleton consisting princi- 
pally of small radiates irregularly scattered in the walls of 
the chambers and exhalant canals and in the dermal 
membrane. 
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Genus I.- — Leuca»cu8, nov. gen. 

Diagnosis. — The same as that of the family. 
(For species see Part 3 of the present paper.) 



Family 2. — Sycettid^. 

Flagellated chambers elongated, arranged radially around 
a central gastral cavity, their distal ends projecting more or 
less on the dermal surface and not covered over by a con- 
tinuous cortex. Skeleton radially symmetrical. 

Genus II. — Sycetta (Hseckel, einevd.) 

Diagnosis. — Radial chambers not inter-communicating. 
Articulate tubar skeleton. No tufts of oxea on the distal 
ends of the chambers. 

(For example see Part 3 of the present paper.) 

Genus III. — Sycon (Risso, emend.) 

Diagnosis.— K?i(im\ chambers not inter-communicating. 
Articulate tubar skeleton. The distal ends of the chambers 
provided each with a tuft of oxeote spicules. 

(For examples see Part 3 of the present paper.) 

Genus IV. — Sycantha, von Lendenfeld. 

Radial chambers long, united in groups ; those of each 
group inter-communicating by openings in their walls and 
each group with a single common opening into the gastral 
cavity. The radial chambers have freely projecting distal 
cones surmounted by oxeote spicules. Tubar skeleton 
articulate. 

No Australian species of this genus has yet been found. 
The type is von Lendenfeld's Sycantka tenelLa.* 



Family 3. — Grantid^e. 

There is a distinct and continuous dermal cortex covering 
over the chamber layer and pieiced by inhalant poi*e». 

* " Die Spongien der Adria. I. Die Kulkscliwamme," p. 51. 
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There are no subdermal siagittal triiudiates or quadriradiates.* 
The flagellated chambers vary from elongated and radially 
arranged to spherical and irregularly scattered, while the 
skeleton of the chamber layer varies from regularly articulate 
to irregularly scattered. 

Genus V. — Grantia (Fleming, emend.) 

Diagnosis. — The elongated flagellated chambers are ar- 
ranged radially around the central gastral cavity ; they are 
not provided with tutts of oxea at their distal ends, but are 
covered over by a dermal cortex composed principally of 
triradiate spicules and without longitudinally disposed oxea. 
An arti(^ulate tubar skeleton is present. 

(For examples see Part 3 of the present paper.) 

Sub-Genus. — Grantiopsis, nov. 

Diagnosis, — Tlie sponge lias the form of a greatly elongated, 
hollow tube, whose wall is composed of two distinct layers 
of about equal thickness. The outer (cortical) layer is 
provided with a very strongly developed skeleton of radiate 
spicules and contains the narrow, ramifying inhalant canals. 
The inner (chamber) layer is formed by elongated radial 
chambers an*anged very regularly side by side. The 
skeleton of the chamber layer is very feebly developed ; the 
normal subgastral triradiates are i*eplaced by quadriradiates ; 
the tubar skeleton is articulate, and composed of very 
abnormal sagittal triradiates whose paired rays are greatly 
reduced. 

(For species see Part 3 of the present paper.) 

Genus VI. — Ute (Schmidt, emend.) 

Diagnosis. — The ends of the elongated radial chambers 
are covered over by a well developed cortex, consisting in 
gi*eat part of large oxeote spicules arranged parallel to the 
long axis of the sponge. The tubar skeleton is articulate 
or else composed entirely of the basal rays of subgastral 
triradiates. 

(For examples see Part 3 of the present paper.) 

* I propose these names for spicules lying beneath the dermal surface and 
with inwardly directed basal or apical rays as the case may be. Such 
spicules are of great importance for purposes of classification. 
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Sub-Genus. — Synute, Dendy. 

Diagnosis. — Sponge compound, consisting of many 
Ute-like individuals completely fused together and invested 
in a common cortex composed largely of huge oxeote 
spicules. 

(For species see Part 3 of the present paper.) 

Genus VII. — ITtella, no v. gen. 

Diagnosis. — Flagellated chambers elongated, arranged 
radially around the central gastral cavity. There are no 
longitudinally arranged oxea in the dermal cortex, but a 
layer of oxeote spicules lies beneath and parallel to the 
gastral suiface. The tubar skeleton is articulate. 

I propose this genus for Haeckel's Sycandra hystrix.* 
Sclimidt's Ute utricuhts (the Sycandra utviculus of 
Hseckel"f-) may perhaps also be included therein. 

No Australian species are as yet known. 

Genus VIII. — Anamixilla (Pol^jaeff, emend.) 

Diagnosis. — Flagellated chambers elongated and radially 
arranged. There is no special tubar skeleton, the skeleton 
of the chamber layer consisting of large radiate spicules, 
arranged without regard to the direction of the chambers, 
and of the outwardly directed basal rays of subgastral 
tri radiates. 

(For species see Part S of the present paper.) 

Genus IX. — Sycyssa, Hjeckel. 

Diagnosis. — The flagellated chambers are elongated and 
arranged radially around the central gastral cavity. The 
skeleton consists exclusively of oxeote spicules. 

The only known species of this genus is HaeckeFs Sycyssa 
huxleyi,l from the Adriatic. 

Genus X. — Leucandra (Hseckel, emevd.) 

Diagnosis. — The flagellated chjimbers are spherical or sac- 
shaped, irregularly arranged and communicating with the 

* Die Kalkschwamme. Vol. II, p. 375. f Loc. cit.j p. 370. 

J Loc. cit., p. 260. 
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gastral cavity, or main exhalant canals, by a more or less 
complicated canal-system. The skeleton of the chamber 
layer is irregular. 

(For examples see Part 3 of the present paper.) 

Genus XL—Lelapia (Gray, emend.) 

Diagnosis. — Canal system unknown. Skeleton of gastral 
surface composed of ordinary radiates. Skeleton of dermal 
surface composed of tri radiates, quadriradiates and minute 
oxea. Skeleton of the chamber layer composed of large, 
longitudinally arranged oxea, crossed at right angles by 
bundles of tuning-fork-shaped triradiates whose oral rays 
are directed towards the gastral cavity, while the basals 
point towards the dermal surface. 

(For species see Part 3 of the present paper). 

Genus XII. — Leucyssa, Haeckel. 

Diagnosis. — Flagellated chambers (presumably) spherical 
or ovoid, irregularly arranged. Skeleton composed solely of 
oxeote spicules. 

No species of this remarkable genus are as yet recorded 
from Australian seas, the only examples being Hseckel's 
Leucyssa spongilla, L. cretacea and L. incrusta7is.* 



Family 4. — HETEROPiDiE. 

Theie is a distinct and continuous dermal cortex covering 
over the chamber layer and pierced by inhalant pores. 
Subdermal sagittal triradiates are present. The flagellated 
chambers vary from elongated and radially arranged to 
spherical and irregularly scattered. An articulate tubar 
skeleton may or may not be present. 

Genus XIII. — Grantessa (von Lendenfeld, enieiid.) 

Diagnosis. — The flagellated chambers are elongated and 
arranged radially around the ceAtral gastral cavity. The 
dermal cortex consists principally of triradiates and does 
not contain longitudinally disposed oxea. 

(For examples see Part 3 of the present paper.) 

• Loc. cit., pp. 137, 138, 139. 
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Genus XIV. — Heteropia (Carter, emend.) 

Diagnosis. — The distal ends of the elongated radial 
chambers are covered over by a well-developed dermal 
cortex, consisting principally of large oxea arranged parallel 
to the long axis of the sponge. 

I propose to retain this generic name for Carter's Aphro- 
ceras ramosa* which he observes belongs to his genus 
Heteropia. No species are yet known from Australia. 

Genus XV. — Vosmasropsis, nov. gen. 

Diagnosis. — Flagellated chambers spherical or sac-shaped, 
never truly radial. Dermal cortex composed principally of 
triradiates, without longitudinally disposed oxea. 

(For species see Part 3 of the present paper.) 



Family 5. — AMPHORisciDiE. 

There is a distinct and continuous dermal cortex covering 
over the chamber layer. Subdermal quadriradiates are pre- 
sent. The flagellated chambers varj^ fi-om elongated and 
radially arranged to spherical and irregularly scattered. 

Genus XVI. — Heteropegma (Pol^jaefF, emend.) 

Diagnosis. — The flagellated chambei's are elongated and 
arranged radially around the central gastral cavity. There 
is a vestigial tubar skeleton of minute radiates. The dermal 
cortex is very thick, composed principally of large triradiate 
spicules. 

(For species see Part 3 of the present paper.) 

Genus XVII. — Amphoriscus (Haeckel, emend.) 

Diagnosis. — The flagellated chambers are elongated and 
arranged radially around the central gastral cavity. The 
skeleton of the chamber layer is composed exclusively of the 
apical ra3^s of subdermal and subgastral quadriradiates. 

(For examples see Part 3 of the present paper.) 

Genus XVIII. — Syculmis (Haeckel, emend.) 

Diagnosis. — The flagellated chambers are elongated and 
arranged radially around the central gastral cavity. The 

* Proc. Lit. PhiL Soc. Liverpool, Vol. XL, Appendix, 1886, p. 92. 



Synopsis of the Austiuliiin Calcarea Heterocmla. 7T 

skeleton of the chamber layer is composed of the apical ray a 
of subdermal and subgasti-al quadriradiates. There is a 
root-tuft of oxea and anchoring quadriradiates. 

The only known species of this remarkable genus ia 
Haeckels Syculmis synapta,* from Bahia. 

Genus XIX. — Leucilla (Hseckel, emend,) 

Diagnosis. — Flagellated chambers spherical or sac-shaped^ 
never truly radial. 

(For examples see Part 3 of the present paper.) 

Genus XX. — Faraleucilla, nov. gen. 

Diagnosis. — Chambers spherical or sac-shaped (?). Be- 
neath the dermal cortex a series of subdernial cavities 
supported by an outer and inner layer of quadriradiates 
whose apical rays cross each other in opposite directions. 
Beneath these comes the chamber layer, whose skeleton 
consists ot irregularly arranged quadriradiates. Large, 
longitudinally arranged oxea occur between the triradiates 
of the dermal cortex. 

(For species see Part 3 of the present paper.) 



3. Synopsis of the Australian Species of Calcarea 

Heteroccela. 

1. Leucascivs simpleXy n. sp. 

Sponge usually more or less flattened, cushion-shaped,, 
spreading, with convex upper surface ; sometimes becoming 
almost globular. Oscula irregularly scattered on the upper 
surface, one or several, varying in size, naked. Surface 
smooth. The largest specimen is a rather thin, ovoid, 
flattened crust, which, from its shape, appears to have 
grown on a crab's back ; it is about 35 mm. long^ 20 mm. 
broad, and only about 2 mm. thick in most parts ; the other 
specimens, though smaller, are much thicker,^ one being 
nearly spherical. The surface is covered by a thin, pore- 
bearing dermal membrane. 

• Die Kalkschwamme, VoL II, p. 288. 
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The Sagellated chambei-s (if onii may use tlie tei'in) are 
^I'eatly elongated, tubular and copiously branclied ; their 
terminal branches end blindly beneath the derma! mem- 
bi-aJie. Their walls are thin and pierced by uumei-oiis 
pi'osopyles. There is no central gaatrid cavity but the 
chambers open into exlialant canals, devoid of collared cells, 
wiiich converge towards the oscnla. The scattered dei'mal 
pores lead into wide, in-egn!ar spaces between the tiihular 
^jhambers. 

The skeleton is extremely simple, consisting of small, 
regulai' triradiatea, iri-egularly scattered in the walls of the 
chambers and exhalant caiials, and in the dermal membi-aue. 
All the spicules are alike, except that some exliihit an 
incipient apical ray. The rays ai-e straight, conical, fairly 
sharply pointed ; measuring about O'l by O'Ol mm. 

Localities. — Near Port Phillip Heads (Stations 1 and 5, 
-coil. J. B. Wilson); Watson's Bay, Port Jackson (coll. T. 
Whitelegge). 



2. LaiicascuH clavtitus, n. s\\ 

The type specimen of this species is a sub-globular spougf 
.about l-i mm. io maximuiu diameter, with a single rather 
wide osculum. It very closely resembles L. simplex in 
general appearance, canal system and skeleton, aud the only 
point of distinction of any importance which I have beeii 
able to find consists in the presence in L. liluvatus of large 
club-shaped oxea lying at right angles to and with the 
club-shaped extremity projecting slightly beyond the dermal 
siu-faee. These spicules attain a length of about 0'7, and a 
diameter, in the thickest pait, of Hbout O'l mm. The outer 
end i>f the spicule ia usually more oi' less I'ounded off and 
slightly curved, while the inner portion is straight and 
tapers gradually to a sharp point. The triradiates are like 
those of i. simplex, and of neai'ly the same size, perhaps 8 
little larger on an average. 

A second specimen is iiregularly lobate, and differs from 
the type in its much denser textui'e, which ia due to the 
stronger development of the mesoderm. It contains very 
numerous embryos, which fact may be associated witli the 
strong development of the mesoderm. 

Lomlity.—'Sea.T Port Phillip Heads (coll. J. B. WUson). 
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3. Sycetta primitiva, Hseckel. 

Sycetta primitiva, HseckeL Die Kalkschwamme, Vol. II, 
p. 237. 

Locality. — Bass Straits,.Gulf of St. Vincent (Hseckel). 

4. Sycon coronatum, Ellis and Solander, sp. 

Spongia coronata, Ellis and Solander. Zoophytes, p. 190. 

Grantia ciliata, auctoinim. 

Sycandra coronata, Hseckel. Die Kalkschwamme, Vol. II, 
p. 304. 

Locality. — East coast of Australia (Haeckel. Also recorded 
fi'om the Mediterranean, Atlantic and Pacific). 

0. Sycon carteri, n. sp. 

Colonial; consisting of very many small Sycon individuals 
united in a copiously branching, bushy mass ; bmnching 
irregular. Sycon individuals about 5 mm. in length by 
1 5 mm. in diameter ; cylindrical ; with minutely conulose 
surface and naked, terminal oscula. 

Canal-system typical ; chambers thimble-shaped, rather 
short, with freely projecting distal cones. 

Skeleton arranged in typical manner. Spicules as 
follows: — (1) Gastral quadiiradiates ; sagittal; oral rays 
shorter and stouter than basal, slightly recurved, gradually 
sharp-pointed, measuring 0*11 x 007 mm.; basal ray 
rather more slender, straight, veiy gradually sharp-pointed, 
about 0*2 mm. long ; apical ray variable, stout, more or less 
curved, often angulate, gradually sharp-pointed, about 
0077 mm. long. (2) Gastral triradiates ; like the quadri- 
radiates but without the apical ray. (3) Subgastral sagittal 
ti'iradiates ; oral rays extended almost in a line, gradually 
sharp-pointed, measuring about 006 x 0007 mm.; basal 
ray very long (01 75 mm.), straight, gradually sharp-pointed, 
extending for more than half the length of the chamber and 
forming by itself about half of the articulate tubar skeleton. 
(4) Ordinary tubar triradiates ; like the last but with 
shorter basal ray and oral angle diminishing towards the 
distal cone. (5) Oxea of the distal cones ; rather short 
and stout, angulate, with shorter and stouter outer, and 
longer and slenderer inner segments ; fairly sharp-pointed at 
both ends ; measuring about 015 x 001 mm. 

Locality. — St. Vincent's Gulf, S. Australia, (coll. Adelaide 
Museum). 
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fi. Sycon niinutum, n. sp.. 

Solitary; sessile, or with very short stulk; sub-cylindrical 
or sa a sage-shaped, with naked terminal oscuhim surrounded 
by a membianous exteosioii of thtj wall of the gastral ca-vity. 
Texture cbaiticteristicalty soft and s]Hingy; surface minutely 
conulose. Usually only al>out 5 or 6 mm, in height by 
2 mm. in breadth. 

Cana! system typical ; chambers i-ather short, thimble- 
shaped, often octagonal in transverse section, with low 
rounded distal cones ; inhaliint canals usually square in 
transverse section. 

Skeleton arranged as usual. Spicules as follows: — 
(1) Gastral quadriradiates ; facial rays sti'aight, subequal in 
length, very long, slender and gradually sharp-pointed, 
meaauiing about 0'12 by 00035 mm. ; oral angle somewhat 
smaller than the paired angles; apical ray shorty relatively 
stout, falightly curved, sharp-pointed, about 0'03 mm. long. 
Towards the osculum these spicules become much mor$ 
markedly sagittal. (2) Gastrai triradiates ; like the foi'e- 
going, but without apical ray. (3) Sijhgastral trii'adiates, 
not distinguishable in form from the ordinary tabar spicules. 
(i) Tubal- triradiates ; varying from sagittal, with very 
widely e::tended, slightly curved, oral ray?, to sub-regular; 
rays long and slender, gradually sharp-pointed, the basal 
not much longer than the oi"ala, measuring about O^l by 
0*00(i mm, ; these spicules are rather irregularly arraiigeo. 
(5) Oxea of the distal cones ; not very numerous ; long, 
slender, straight or very slightly curved ; fusiform and 

frailually sharp-pointed at each end ; measuring about 0'28 
y 0007 mm. ; an-anged in loose tufts which project 
obliquely upwards from the distal cones towards the 
osculum. 
Locaiity.—WaUon'a Bay, Pt. Jackson (coll. T. Whitelegge). 

7- Si/coii raphanua, 0. Schmidt. 

Si/con raiyhanun, 0. Schmidt Spong. Adriat. Meei-., p. 14. 

Abundant in the collection. Solitary, usually about half 
au inch in height, with well developed atalk, markedly 
conulose surface and small oscular fiinge. In spiculation. I 
can find no tangible distinction between this common 
Victorian species and the European S. raphanua as described 
by Haickel in " Die Kalkschwamme." 
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Localities. — Near Port Phillip Heads (Stations 1, 8, 14, 
and outside the Heads, coll. J. B. Wilson) ; King Island 
(coll. Professoi' Spencer). Hajclcel also records the species 
from Bass Straits and the Gulf of St. Vincent. 

8. Sycon setosurrij O. Schmidt. 

Sycon setosum, O. Schmidt. Spong. Adriat. Meer., p. 15. 

I identify two specimens in the collection with this 
species. They differ from the typical S. raphanus in the 
more hairy surface, due to the greater length of the dermal 
oxea, and also in the elongation of the apical rays of the 
gastral quadriradiates. Probably it is merely a. slight 
vaiiety of 8. raphanus. The species has hitherto only been 
recorded from the Mediterranean. 

Locality, — Near Port Phillip Heads (Stations 6, 9, coll. 
J. B. Wilson). 

9. Sycon ensiferum, n. sp. 

Solitary, stipitate, closely resembling S. raphanus ; with 
very markedly conulose surface and little or no oscular fringe. 
The two specimens are rather larger and especially stouter 
than most Australian specimens of S. raphanus which I 
have seen. 

Canal-system typical; chambers of good length, termi- 
nating in low, rounded distal cones. 

Skeleton arranged in typical manner. The species is 
distinguished by tne following characters in its spiculation, 
which in general characters resembles that of S. raphanus 
closely : — (1) The apical rays of the gastral quadriradiates 
are veiy strongly developed, swelling out into long club- 
shaped foim (sword-shaped in longitudinal section), but 
fairly sharply pointed and only very slightly curved, very 
much broader in the distal than in the proximal half. 
(2) The ordinary tubar radiates very frequently have a 
small apical ray developed. (3) The basal rays of many of 
the most distally situated tubar triradiates are very strongly 
bent outwards from the wall of the chamber, so as to curve 
over and protect the entrances to the inhalant canals. 
(4) The oxea at the distal ends of the chambers are of 
moderate length and thickness, straight or nearly so, 
symmetrical and fairly gradually sharp-pointed at each end. 

Locality. — Near Port Phillip Heads (Station 9, coll. 
J. B. Wilson.) 

G 
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10. Syoon subhispiduTrt, Carter, sp. 

Qrantia mibhispida. Carter. Annals and Magazine of 
National History, July 1886, p. 36. 

This species, described by Mr. Carter from Mr. Wilson's 
collection, evidently belongs to the genus Si/con, but I have 
not been able to identify any of my specimens therewith. 

Locality. — Nea.r Port Phillip Heads (Carter). 

11. Sycon ramsayi, von Lendeiifeld, sp. 

Sycaiid/iu tumsayi, von Lendenfeld. Proc, Linn, Soc.. 
N.S.W., Vol. IX, p. 1097. _ 

I have only seen specimens of this species from Port 
Jackson. Mi'. Carter, however, records it amongst Mr. 
Wilson's sponges from Poi't Phillip. The gastral cavity 
is, according to my experience, widely dilated, and not 
comparatively smaU, as stated in the original description. 

Localities.— Port Jackson (von Lendenfeld, &c.) ; neai- 
Port Phillip Heads (Garter). 

12, Sycon boomerang,* n. sp. 

Solitaiy, stipitate; of slightly compressed, ovoid shape, 
tapering gi'adually below to foi'm the narrow stalk, which is 
about equal in length to the main body of the sponge ; with 
ft Kithei' small, terminal, naked osculum. Totel height of 
the specimen about 37 mm., greatest breadth 12'5 mm. The 
dermal am-fiice is smooth and even, but with a characteristic 
porous appeamnce. The wall of the sponge is veiy thick 
and the gastml cavity con'espondingly narrow. 

The radial chambers ai'e very long and nari'ow and branch 
repeatedly, the branches running parallel and becoming 
much narrower as they approach the dermal sui-face. The 
inhalant canals are correspondingly long and nari'ow, and 
their outer ends are covered over by a delicate pore-bearing 
membrane which sti-etches between the I'ounded distal 
ends of the chambers. The gastral cortex is thin. The 
skeleton is arranged in typical manner, the spiculation 
being as follows: — (1) Gastral quadnradiates ; sagittal; 
with very long, slender, hastate basal i-ay, measuiiog 
about 0'2 X 0*007 mm., stimetiniea longer; paired tays 
about one-third to one-half the length of the hnsal ray 
and somewhat stouter, sti'aight. conical, gradually sharp- 
* 3o called from the slinpe of the aptcitl laju at tlJu gftBti'al qnadrirftdi«leB. 
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pointed ; apical ray very strongly developed, gradually 
thickening for about two-thirds of its length, where 
it is extraordinarily stout, then bending shaiply and 
tapering more suddenly to a sharp point, length about 
O'loo mm., greatest thickness up to 0028 mm. though 
generally less. (2) Gastral triradiates ; sagittal or sub- 
regular, with long, slender, gradually sharp-pointed rays, 
the oral rays often somewhat curved. (3) Subgastral 
sagittal triradiates, not clearly differentiated from the 
ordinary tubar spicules. (4) Tubar triradiates ; with very 
long, straight, slender, conical basal ray and shorter^ widely 
-extended, often slightly curved oral ra3-s. In spicules 
taken from about the middle of the length of the chamber 
the basal ray measures about 0*17 by 007 ifim., and the 
orals about 0*1 by 0*07 mm. ; but there is a good deal of 
variation. In some of the tubar spicules a fairly well 
developed apical ray is found. In some of the most distal 
triradiates the basal ray, now much shortened, is curved 
outwards so as to lie in the pore-bearing membrane, 
which is also supported by small, scattered triradiates and 
oxeotes like those found at the distal ends of the chambers. 
{5) Oxea of the distal cones ; short but fairly stout, more 
or less club-shaped, usually with the thick distal portion 
bent at an angle to the remainder; measuring about 008 
by 0008 mm. ; these characteristic little spicules are 
aiTanored in dense tufts at the distal ends of the chambers. 
Locality, — Near Port Phillip Heads (coll. J. B. Wilson). 

13. Sycon gel-itinosum, Plain ville, sp. 

Alcyoncellmn gelathwsuvi, Plainville. Actinologie, p. 521). 

Sycandra alcyoncellurti, Haeckel. Die Kalkschwamrne, 
Vol. 2, p. 333. 

Sycandra, arborea, Haeckel. Die Kalkschwamme, Vol. 2, 
p. 331. 

This common Australian species is veiy variable in form, 
being either colonial (generally richly blanched) or solitary, 
with the oscula sometimes naked and sometimes provided 
with a fringe of spicules. The shape of the dermal oxea also 
varies greatly, from club- or nail-shaped to sharply-pointed 
at each end. The extensive series of specimens in my col- 
lection, from various parts of Australia, shows that it is quite 
impossible to separate Hseckel's two species, arborea and 
alcyoncellum, from one another, and I revert to Blainvilie's 
original name, gelatinosum, for both. 

. G 2 
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Localities, — Port Jackson; Port Phillip; Bass Straits; St. 
Vincent's Gulf; west coast of Australia (various authors and 
collections ; Hseckel also records the species from Java). 

13a. Sycon gelatinosum var. whiteleggii, nov. 

I propose to distinguish by the above name a very 
beautiful variety of the foregoing species found by Mr. T. 
Whitelegge at Watson's Bay, Port Jackson. There are nine 
specimf^ns, all solitary and with a well-developed oscular 
fringe of long silky spicules. In addition to this oscular 
fiinge, however, all have a beautiful frill or collar of 
long, silky spicules, projecting like a halo from the base 
of the oscular fringe and at right angles to the long 
axis of the sponge. In external form this variety closely 
resembles Hseckers beautiful figure of S. (SycaHum) 
elegans. The dermal oxea are long and slender, «nd gradu- 
ally sharp-pointed at each end, and the more distal t]ibar 
triradiates are gi-eatly enlarged, with long and stout, but 
still straiglit basal rays. These peculiarities in spiculation 
are, however, found in some specimens of S. gelatinosuThy 
horn which the present variety cannot be sharply 
distinguished. 

Locality. — Watson's Bay, Port Jackson (coll. T. White-^ 
legge). 

14. Sycon giganteum, n. sp. 

Solitary, with very short stalk or none at all. Tubular, 
greatly elongated, in parts more or less compressed, but not 
varying greatly in diameter throughout ; with a single, 
wide, naked osculum. Both specimens are curved or bent. 
The largest is nearly 100 mm. in length by 14 mm. m 
breadth ; the other is only a little shorter. The wall of the 
sponge is about 3 mm. in thickness. The dermal surface is 
in part quite smooth and in part tessellated. 

The radial chambers are narrow and greatly elongated, they 
branch repeatedly and the branches run parallel with one 
another to the dermal surface. They communicate with the 
gastral cavity by long exhalant canals, from which they are 
separated by diaphragms. These exhalant canals appear 
like continuations of the chambers only without collared 
cells, they may unite together before opening on the gasiral 
surface. The chambers are approximately circular in trans- 
verse section. The inhalant canals are irregular and ve^ 
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narrow, opening on the dermal surface through narrow, 
iiTegular chinks between the tufts of oxea. 

The skeleton is arranged as usual, the spiculation being 
as follows: — (1) Gastral quadriradiates ; small, very irregu- 
larly and confusedlj'' armnged, so as to form a dense though 
not very thick cortex ; usually more or less strongly sagittal, 
but very variable in the proportions of the rays. The basal 
ray varies fi-om two or three times the length of the orals 
to about the same length or even shorter ; it is straight and 
conical. The oral rays are usuall}" slightly curved towards 
one another, conical and sharp-pointed, averaging about 
004 by 005 mm. at the base ; apical ray conical, very 
slightly curved, sharply pointed, about 05 mm. long. 
(2) Subgastral sagittal spicules, indistinguishable. (3) Tubar 
triradiates, with rather short and stout, conical, sharp- 
pointed rays ; the oral rays very widely extended, often 
nearly at right angles to the basal, nearly straight, averag- 
ing about 084 mm. by 0009 mm. at the base ; basal ray 
varying from about the same length to considerably longer 
than the orals, the disproportion being greatest at the 
distal ends of the chambers. (4) Tubar quadriradiates, 
differing from the foregoing in the development of a short, 
stout, curved and sharply pointed apical ray ; abundant, 
especially towards the gastral surface, where the tubar 
skeleton becomes very irregular. (5) Oxea, short, straight 
or rather crooked, slender, tapering to a sharp point at the 
proximal end and with the distal end swollen out into an 
ovoid head, like that of a spermatozoon, length about 017, 
thickness below the head 0007 mm., head nearly twice as 
thick, These spicules are arranged in very dense tufts at 
the distal ends of the chambers and their thickened ends 
form an almost continuous crust over the dermal surface of 
the sponge. The whole skeleton is very dense and compact, 
so that the texture of the sponge is very firm, as in 
S. gelcttinosum, which it closely approaches in spiculation. 

Locality. — St. Vincent's Gulf (coll. Adelaide Museum). 

1 o. Sycon compressum, auctorum. 

Grantia compressa, various authors (e.g., Bowerbank). 

Sijcandra covijyressa, Hseckel. Die Kalkschwamme, Vol. 
II, p. 3G0. 

This common European species is recorded from Australia 
both by von Lendenfeld and Carter, but I have never 
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myself seen specimens from Australian seas. Von Lenden- 
feld* states that all the specimens in Australian waters are 
cylindrical and must be referred to Hseckel's variety lobata, 
wliicli lie j)roposes to erect into a species under the name 
(rrantia lobata. Cartev"f- simply records 0^'antia cmnpressa 
amongst Mr. Wilson's sponges, and also a tubular variety 
which he terms fistulata, and which is probably identical 
with von Lendenfeld's lobata. 

I include the species in the genus Sycon on account of the 
tufts of oxea which crown the radial tubes. The dt*rmal 
cortex is very thin. 

Localities. — Port Jackson (von Lendenfeld) ; near Port 
Phillip Heads (Carter). 

16. Grantia labyrinihica, Carter. 

Teichonella labyrinthicay Carter. Annals and Magazine of 
Natural Histo)'y, July 1878, p. 37. 

Grantia labyrinthicay Carter. Annals and Magazine of 
Natural History, July J 886, p. 38. 

I have aheacly given a detailed account of the history and 
anatomy of this remarkable species in my memoir *' On the 
Anatomy of Grantia labyrinthica, Cai*ter, and the so-called 
Family Teichonidaj," published in Vol. XXXII, N.S., of the 
Quarterly Journal of Microscopical Science. The species 
appeals to be faiily common near Port Phillip Heads, the 
largest specimens which I have seen measure no less than 
live inches across the top, a truly gigantic size for a single 
Sycon individual. 

Localities. — Fremantle, W.A. (Carter) ; near Port Phillip 
Heads (Station 5 and outside the Heads, Carter and coll. 
J. B. Wilson). 

17. Grantia extusarticulata, Carter, sp. 

Hypof/raiitia extusarticulata, Carter. Annals and Maga- 
zine of Natural History, July 1886, p. 43. 

Solitary, sessile, sac-shaped, broadest below and tapering 
m-aduallv to the terminal osculum, which is naked. The 
single specimen is markedly compressed, and measures 25 
mm. in height and 11 mm. in greatest width. The wall of 
the sac is not much more than 1 mm. in thickness and the 
^astinl cavity is correspondingly spacious. The dermal 
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t Ann. and Mag. Nat. Hist. July 1886, p. 37. 
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surface is very smooth. The anatomy is very typical. The 
radial chambers are straight, cylindrical and only slighth*^ 
branched, and extend from gastral to deimal coi-tex. The 
inhalant pores are irregularly scattered through the dermal 
coi-tex, which is well developed and about 007 mm. thick. 
The gastral cortex is of about the same thickness and is 
perforated by the short, wide exhalant canals, one coming 
from each chamber and separated from it by a constricted 
diaphragm. 

The skeleton is arranged in typical manner, the spiculation 
being as follows: — (1) Gastral quadriradiat«3 ; sagittal, oral 
angle a little wider than the laterals ; facial rays straight, 
conical, gradually sharp-pointed; basal ray about 0*^ by 00 1 
mm. ; oral rays 012 by 001 mm. ; apical ray short, fiiirly 
stout, only moderately sharply-pointed, slightly curved, 
about 006 mm. long. (2) Gastral triradiates ; similar to the 
foregoing, but with no apical i-ay. (3) Subgastral sagittal 
trii-adiates ; strongly developed, with widely extended, 
slightly recurved, gradually sharp-pointed oral rays and very 
long, straight basal ray gradually tapering to a sharp point; 
oral rays about 015 by 0014 mm. ; basal ray about 0*35 by 
00 1 4 mm. (4) Tubar triradiates ; somewhat smaller than the 
foregoing but well developed, with straight or nearly straight 
rays, gradually sharp-pointed, the basal considerably longer 
than the other two. (5) Dermal triradiates ; sagittal, very 
similar to the tubar triradiates but perhaps a little longer 
and placed horizontally in the dermal cortex. (6) Oxea of 
the dermal cortex ; very small, straight, gi-adually sharp- 
pointed at the inner end and beautitully hastate or lance- 
pointed at the outer ; about 0045 by 0005 mm . ; arranged 
at right angles to the dermal surface. Occasionally a large 
oxeote spicule is found around the margin of the osculum, 
but these are extremely rare. 

Mr. Carter*s specimen, described from Mr. Wilson's collec- 
tion, was " agglomerated." I have little doubt as to the 
specific identity of the two, but there are sufficient points of 
distinction between my specimen and Mr. Carter's original 
description to render a fresh description desirable. 

Locality. — Near Pt. Phillip Heads (Carter; and Station 9, 
coll. J. B. Wilson). 

1 8. Grantia gracilis, von Lendenfeld, sp. 

Vosniaeria gracilis, von Lendenfeld. Proceedings of the 
Linnean Sociecy of New South Wales, Vol. IX, p. 1111. 
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In canal system, so far as we can judge from the author's 
description, this species appears to resemble my Chrantia 
vosTiiaeriy the radial chambers communicating with the 
gastral cavity by elongated exhalant canals. 

Locality. — Port Jackson (von Lendenfeld). 

19. Grantifi vosmaeri, n. sp. 

Specimen solitary, sessile (?), sac-shaped, tapering gradually 
above to the naked, terminal osculum ; 1 5 mm. higli and 
7 mm. in greatest transverse diameter. Texture hard, 
dermal surface echinated b}^ the large, projecting oxea. 
Wall of sac only about 1 mm. thick. 

The dermal cortex is very strongly developed, about 
08 mm. thick ; the gastral cortex is two or three times 
as thick, but less dense and not so well-defined. The radial 
chambers are rather short and more or less branched. Their 
distal ends abut against the dermal cortex, while proximally 
they communicate with the gastral cavity by means of long, 
wide, exhalant canals, which penetrate the gastral cortex 
and may unite together before opening onto the gastral 
surface. The chambeis are separated from the exhalant 
canals by constricted diaphragms. The inhalant pores take 
the form of irregular canals penetrating the dermal cortex. 

Except for the unusual thickness of the cortex and the 
great size of the oxeote spicules the skeleton is arranged 
in the ordinary manner. "J'he spiculation is as follows : — 

(1) Gastral quadriradiates ; usually more or less sagittal, 
but very variable ; rays straight or paired rays slightly 
curved, stout, conical and gradually sharp-pointed ; size 
very variable ; paired rays averaging, say, about 0*2 by 
0*025 mm. ; basal ray about the same thickness and usually 
somewhat longer ; apical ray thorn-like, short, stout, conical, 
usually slightly curved, finely pointed, about 0*07 mm. long, 
projecting into the gastral cavitj^ and exhalant canals. 

(2) Gastral triradiates ; usuall}'^ like the foregoing but 
without the apical ray ; towards the osculum, however, 
they become much more strongly and regularly sagittal, 
the widespread, slightly recurved oral rays being much 
longer and stouter than the basal ray ; amongst these 
suboscular spicules quadriradiates are very rare. (3) Sub- 
gastral siigittal triradiates ; indistinguishable from the 
remainder of the tubar skeleton, which merges somewhat 
gradually into the gastral cortex. (4) Tubar triradiates ; 
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strongly sagittal ; with widely extended, short, straight, 
conical and gradually sharp-pointed oral rays, and much 
longer, straight, gradually sharp-pointed basal ray; oral 
rays about 0*1 by O'Olo mm.; basal ray about 0*28 by 
OOlo mm. (5) Triradiates of the dermal cortex; usually 
slightly sagittal but nearly regular ; rays stout, straight 
or slightly curved, conical, gradually sharp-pointed ; about 
0*24 by 028 mm. ; arranged in several layers parallel 
with the dermal surface. (6) Oxea ; very large, stout, 
fusiform, usually gently curved, gradually sharp-pointed at 
each end; varying in size up to about 1'8 by 007 mm. 
The outer ends of these spicules project far beyond the 
dermal surface, while their inner ends extend through the 
chamber layer into the jjastral cortex. 

Locality. — W atsons Bay, Port Jackson (coll. T.Whitelegge). 

20. Grantia (J) infrequens, Carter, sp. 

Hypograntia infrequens, Carter. Annals and Magazine 
of Natural History, July 1886, p. 39. 

The chief peculiarities of this species appear to be the 
presence of a very strong dermal cortex and the fact that 
the tubar skeleton is made up entirely of the basal rays of 
subgastral sagittal triradiates. I have not seen the species 
myself, and Mr. Carter apparently had only a single small 
specimen, collected by Mr. Wilson. I include it provisionally 
in the genus Grantia. 

Locality. — Near Port Phillip Heads (Carter). 

21. Grantia (?) Icevigata, Hseckel, sp. 

Sycortis laevigata, Hgeckel. Die Kalkschwannne, Vol. II, 
p. 285. 

In his description Hseckel distinctly states that in the 
case of the tubar triradiates the basal ray is always directed 
centrifugally outwards, while in the dermal triradiates it 
lies parallel to the long axis of the sponge and points to the 
aboral pole. No mention is made in the text of any 
subdermal sagittal triradiates with inwardly directed basal 
ray, but in the figure (Plate 49, Fig. 3) such appear to be 
present. Hence if the figure be correct we should have to 

Elace the species in the genus Grantessay but the evidence is 
ardly strong enough to justify us in so doing at present. 

Locality, — Gulf of St. Vincent (Hseckel),. 
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22. Grantiopsis cylindrica, n. sp. 

Sponge forming long, cylindrical tubes, which may branch, 
with single, terminal, slightly constricted, almost naked 
oscula. Surface not hispid but slightly roughened by the 
large triradiate spicules of the cortex. The largest tube in 
the collection is unbranched and slightly crooked, 57 mm. 
long and with a nearly uniform diameter of 5 mm. 

The wall of the tube is about 1 mm. in thickness, and is 
divided into two sharply defined concentric layers of about 
equal thickness. The outer of these layers forms a firm 
cortex with a very stronglj'' developed skeleton. The inner 
layer is soft and spongy, consisting almost entirely of the 
radial chambers, which have but a feebly developed tubar 
skeleton. 

The inhalant pores, scattered in groups over the dermal 
surface, lead into very sharply defined, wide inhalant canals, 
which penetrate the cortex, uniting into larger trunks which 
conduct the water to the ordinary ** intercanals " between 
the radial chambers. 

The radial chambers are arranged side by side with great 
regularity. Each is a straight, wide, unbranched (or very 
slightly JDianched) tube, extending completely through the 
ehanp.ber layer. In cross section they vary from nearly 
square to nearly circular. Each opens directly and separately 
into the gastral cavity, the gastral cortex being so thin that 
no special exhalant canals are required. Each is piovided 
at its |)r()ximal end with a membranous diaphragm, which, 
in the s})irit specimen, almost closes the opening. 

The arrangement of the skeleton is a slight modification 
of the Grantia type, but the spiculation is very peculiar, as 
follows: — (1) Gastral quadriradiates ; si i.«::htly sagittal, with 
small facial and enormous apical rays ; the oral angle is rather 
wider than the lateral andes, but there is not much diflerence 
in the length of the facial rays, which are nearly straight 
(the orals may be slightly curved), fairly stout, conical and 
gradually sharp-pointed, about 0*056 by 0'007 mm. The 
apical ray is slightly curved, very .stout, sword-shaped in 
optical section, thickest in about the middle, gradually 
sharp-pointed, about 014 by 0014 mm. These apical 
rays thickly echinate the gastral surface. (2) Subgastral 
quadriradiates ; strongly sagittal ; the oral rays very widely 
extended and parallel to the gastral surface ; the basal ray 
extending centrifugally towards the dermal surface through 
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about half the thickness of the chamber layer ; the apical ray- 
projecting into the gastral cavity, almost in a line with the 
basal ray. The basal ray is long, straight, and gradually 
sharp-pointed, about 0*28 by 001 mm. ; the oral rays are 
short, straight, conical and gradually sharp-pointed, about 
0*056 by 0*008 mm. ; the apical ray is slender, conical, 
elongated, slightly curved and finely pointed, about 0*09 by 
0*007 mm. (3) Tubar triradiates ; consisting almost entirely 
of the strongly developed, centrifugally directed basal ray, 
which is straight, fusiform, gradually sharp-pointed at the 
distal end, and at the proximal end provided with a pair of 
minute, widely divergent, conical teeth, which represent the 
extremely reduced oral rays. The basal ray measures about 
0*3 by 0008 mm., while the teeth representing the oral rays 
are only about 0003 mm. in length. The entire tubar 
skeleton is made up of these spicules and the basal rays of 
the subgastral quadriradiates, arranged usually in single 
series but with overlapping ends, each series comprising only 
about three spicules. (4) Triradiates of the dermal cortex ; 
very large and stout and regularly sagittal, the oral angle 
being very considerably wider than the paired angles ; all 
the rays are straight, conical and gradually sharp-pointed, 
the oral rays measuring about 0*54 by 007 mm., and the 
ba^al ray somewhat shorter and slenderer. These spicules 
are arranged in many layers, parallel to the dermal surface 
and extending through the entire thickness of the cortex. 

(5) Dermal oxea; short, slender, slightly crooked, sharply 
pointed at each end, about 0*1 by 0*006 mm. These spicules 
occur in large numbers on the dermal surface, projecting at 
right angles from the outermost portion of the cortex. 

(6) Oxea of the oscular fringe ; long, straight and slender, 
gradually sharp-pointed at each end though hastate at the 
outer end. These spicules form a kind of vertical palisade 
inside the margin of the osculum, their outer ends project- 
ing to form a feebly developed oscular fringe. (7) Oscular 
trii-adiates : closely resembling the remarkable tubar tri- 
radiates, but with the oral rays not quite so much reduced. 
These spicules occur mixed with the inserted portions of the 
oscular oxea, and assist the latter in forming a dense 
palisade ; the paired rays are directed towards the osculum, 
find no part of the spicule projects freely like the oxea do. 

This sponge is decidedly the gem of Mr. Wilson's collection. 
The exquisite symmetry of the skeleton and canal-system, 
combined with the remarkable spiculation, render it one of 
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the most beautiful and interesting sponges which I have 
ever seen, although the external form is not particularly 
attractive. 

Locality, — Near Port Phillip Heads (coll. J. B. Wilson). 

23. Ute syconoides, Carter, sp. 

Aphroceras syconoides, Carter. Annals and Magazine of 
Natural History, August 1886, p. 135. 

I identify with this species a single specimen collected by 
Mr. Wilson and a number of very beautiful examples sent 
to me from Port Jackson by Mr. T. Whitelegge. As pointed 
out by Mr. Carter, the species closely resembles Schmidt's 
Ute glabra, having the same characteristic silvery sheen on 
the surface, due to the presence of the huge, longitudinally 
disposed oxea. The Port Jackson specimens are shortly 
stipitate and one of them consists of two individuals united 
below for about half their length, or one might regard it as 
a branched individual. 

Localities. — Near Port Phillip Heads (Carter, and Station 
14, coll. J. B. Wilson) ; Watson's Bay, Port Jackson (coll. 
T. Whitelegge). 

24. Ute argentea, Poldjaeff. 

Ute argentea, Pol^jaeff. Report on the Calcarea of the 
Challenger Expedition, p. 43. 

This species is also very similar to Schmidt's Ute 
glabra. Although the skeleton is, as Pol^jaeff points out, 
''inarticulate," there are no subdermal sagittal triradiates 
with inwardly directed basal ray. From personal examina- 
tion of Pol^jaeff 's type I believe this species to be quite 
distinct from Ute syconoides, the latter differing, amongst 
other thiags, in its much longer radial chambers, with many- 
jointed tubar skeleton, and in the much slenderer and less 
densely packed longitudinal oxea. 

Locality.— OS Twofold Bay (Polejaetf). 

25. Ute spiculosa, ii. sp. 

Sponge colonial, consisting of a number of individuals 
(about twenty in the specimen under examination) united 
together by their bases so as to form a spreading colony. 
The individuals composing the colony are sessile, ovoid, 
narrowing above to the small terminal osculum, which has 
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a very inconspicuous fringe ; the\' attain a height of about 
15 mm. and a maximum diameter of about 5 mm. The 
textuie is dense and firm, and the surface is rougliencd 
by the projecting ends of some of the large oxea. 

The gastra] cavity is naiTOw and cylindrical, occupj'ing 
only about one-third of the total diameter of the sponge. 
The flajnrellated chambers are long: and nan-ow and more or 
less radially arranged with regard to the centi-al gastral 
cavity ; they do not extend nearly through the entire thick- 
ness of the sponge wall, and they communicate with tlie 
gastral cavity through long, sometimes branclied exhalant 
canals. The inhalant canal system consists of scattered 
pores on the dermal surface leading into elongated canals 
which lead down between the chambers, but the typical 
sy conoid arrangement of the canal system is greatly 
obscured by the strong development of the mesoderm 
and the dense, irregular skeleton. There is a very thick, 
dense cortex on both dennal and gastral surfaces. 

The skeleton of the . gastral cortex consists of a densely 
felted mass of irregularly armnged triradiates, mostly lying 
[)arallel to the gastral surface. These spicules are sagittal, 
with fairly stout, straight, conical and grjidually sharp- 
pointed rays ; the oral niys are longer than the basal and 
the oral angle wider than the other two ; oral i*ays about 
018 mm. by 002 mm., basal about 012 mm. by OOIG mm. 
The skeleton of the chamber layer is dense and irregular, 
but shows traces of the articulate tubar arrangement in the 
usually centrifugal direction of the basal rays of the tri- 
radiates. These spicules ai-e smaller than those of the 
gastral cortex, and of different shape ; there is not much 
difference in the length of the rays, though the basal may 
be slightly longer or shorter than the others ; all the rays 
are fairly stout, conical and gradually sharp-[)ointed ; the 
basal is straight but the orals are more or less curved 
towards one another; dimensions of rays about 012 by 
OOIG mm. 

The skeleton of the dermal cortex consists of a dense,„ 
confused mass of triradiates, resembling those of the 
chamber layer but becoming markedly smaller towards 
the outside, where they lie parallel to the surface ; amongst 
which are found oxea of two kinds : — (1) Very large, stout, 
fusiform, slightly curved and sharply pointed at each end ; 
measuring about 1*8 mm. by 0*1 mm., and arranged parallel 
to the long axis of the sponge, with the upper end often 
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slightly projecting. (2) SDiall, long and slender, nearly 
straight, gradually sharp-pointed at the inner end and 
usually more or less hastate or lance-pointed at the outer ; 
measuring about 0*24? by 0*008 mm. These spicules occur 
in the outermost portion of the cortex, and their outer ends 
project well beyond and more or less at right angles to the 
dermal surface. A number of similar but longer spicules 
inserted around the inside of the osculum form a dense but 
not prominent oscular fringe. 

Locality. — Watson's Bay, Pt. Jackson (coll. T. Whitelegge). 

26. Ute s'penceri, n. sp. 

Sponge solitary, sessile, globular or sub-spherical, with 
correspondingly dilated gastral ca.vity and narrow, naked 
osculum. The texture is firm and harsh to the touch, the 
dennal surface being rather uneven and slightly roughened 
by the projecting apices of some of the large oxea, but not 
hispid. Diameter of entire sponge about 1] mm.; thickness 
of wall about 25 mm. The dermal cortex is verv thick, 
occupying uiore than one-third of the entire thickness of the 
wall. 

The inhalant pores, scattered over the surface of the 
sponge, lead into wide, irregular, sub-dermal cavities, lying 
in the cortex, from which narrow inhalant canals lead down 
between the radial chambers. The radial chambers are 
arranged with considerable regularity parallel to one another. 
The}^ are long and narrow (about 1 •() mm. by Oi4 mm.), 
and at their distal ends they branch in a curiously irregular 
manner, the branches sometimes penetrating for some little 
distance into the dermal cortex. The proximal ends of the 
chambers are all situate about at the same level, which is 
some little distance from the gastral cavity and even fron*. 
the gastral cortex, which latter, though dense, is very thin 
as compared with the dermal cortex. Hence we find a 
number of rather short, cylindrical, radially-arranged 
exhalant canals, which look like continuations of the radial 
chambers without the collared cells, and which may unite 
together in groups before opening on the gastral surface. 
The radial chambers are separated from the exhalant canals 
by well-marked diaphragms. 

The skeleton is very dense and very complicated and 
consists of the following parts: — (1) Quadriradiates of the 
gastral cortex ; sagittal, with straight, conical, gradually 
sharp-pointed facial lays ; the oral angle is wider than the 
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paired angles and the basal ray may be either longer or 
shorter than the other two, which measure, say, about 009 
by 0008 mm. ; the apical ray is well developed, conical, 
gradually sharp-pointed, slightly curved, and nearly as long 
and thick as the oral rays. These spicules form such a 
dense feltwork that it is difficult to make out the details of in- 
dividual form in situ, while the projecting apical rays thickly 
echinate the gastral cavity. (2) Quadrii'adiates of the exha- 
lant canals ; these are extremely characteristic a.nd peculiar 
spicules ; the basal ray is reduced to a mere rounded 
tubercle, while the oral and apical rays are long, straight 
and very slender, and finely pointed ; the oral rays diverge 
at an angle of about 120*" and the apical comes off between 
them and appears to lie nearly in the same plane ; the 
oral rays measure about 008 by 00027 mm., though 
occasionally stouter, and the apical ray is about one-third 
as long ; these spicules are found around the exhalant canals, 
with the apical ray projecting into the cavity. A few larger 
and stouter quadnradiates, with normal basal ray, also 
occur around the exhalant canals. (3) Inner sagittal tri- 
radiates ; under this tenn we may perhaps, in this species, 
include all those triradiates which lie in the zone between 
the gastral cortex and the commencement of the flagellated 
chambers, although they lie at varying depths beneath the 
gastral cortex. The oral rays are straight or nearly so, conical 
and gradually sharp-pointed, about 009 by 0*0085 mm. ; the 
bjisal ray is long, straight, conical and gradually sharp- 
pointed, measuring about 0*1 6 by 0*0085 mm. ; the oral angle 
is wider than the paired angles. (4) Tubar triradiates ; 
veiy similar to the foregoing but the basal ray gritdually 
diminishes in length towards the dermal cortex. These 
spicules form an articulate tubar skeleton of many joints, 
which is continued, as already indicated, within the inner 
limits of the chamber layer to the gastral cortex, while 
towards the outside it becomes irregular and gradually 
passes into the skeleton of the dermal cortex. (5) Triradiates 
of the dermal cortex; slightly sagittal or sub-regular, 
mostly larger and stouter than the tubar triradiates, with 
conical, sharp-pointed rays measuring about 0*1 6 by 002 mm., 
but very vai'iable ; towards the outside they lie parallel to 
the dermal surface, but otherwise they are very irregularly 
arranged. (6) Large oxea of the dermal cortex ; fusiform, 
slightly curved, gradually sharp-pointed at each end ; 
measuring about 1'4! by 0*1 mm., but sometimes more or 
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less. These spicules are imbedded in large numbers in the 
dermal cortex at various levels ; they mostly lie more or 
less parallel to the long axis of the sponge, but there is a 
good deal of irregularitj'- in their arrangement and not 
infrequently one end of the spicule projects slightly beyond 
the dermal sui-fixce. (7) Minute oxea of the dermal surface ; 
short and slender, usually slightly curved ; the inner end 
gradually tapering to a fine point, the outer end thicker, 
more or less hastate, minutely toothed or roughened. These 
spicules measure only about 04 by 0003 mm. ; they occur 
in large numbers on the dermal surface. (8) Minute oxea 
of the gastral surface ; similar to the foregoing but not so 
numerous. 

One of the two specimens in the collection was attached 
to a crab's back, which it completely covered like a thick 
crust ; it resembled a specimen cut in half longitudinally, 
with the concave gastral surface turned towards the crab's 
back. Hence, as the gastral cavity was no longer an 
enclosed space, there was no oscuium in the ordinary sense 
of the word. The crab, of course, occupied the gastral 
cavity, and the exhalant canals of the flagellated chambers 
must have discharged their contents on to the crab's back. 
One often finds sponges growing on crab's backs, but I 
never before saw a case in which the essential foim of the 
sponge was so strangely modified in accordance with this 
habit. Had it not been for the presence of the other and 
normal specimen in the collection I should have been inclined 
to regard this strange modification in form as of at least 
specific value. The species, is, however, so well characterised 
by spiculation, &c., that there can be no doubt as to the 
identity of the two specimens. 

I have much pleasure in dedicating this remarkable species 
to Professor W. Baldwin Spencer. 

Locality. — Watson's Bay, Port Jackson (coll.T. Whitelegge). 

27. Synute pulchella, Dendy. 

Synute pulchella, Dendy. Proceedings of the Royal 
Society of Victoria, Vol. IV (New Series), p. 1. 

I have nothing to add to my description of this remark- 
able sponge until such time as I may be able to publish 
illustrations of its anatomy. 

Locality. — Near Port Phillip Heads (Dendy). 
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28. Anamixilla torreai, Pol^jaeff. 

Atiaraixilla toi^esi, Pol^jaeff. Report on the Galcarea of 
the Challenger Expedition, p. 50. 

I have seen no specimen of this sponge except a portion 
of the type from the British Museum. 

Locality. — ^Torres Straits (Pol^jaefF). 

29. Leucandra australieiisisy Carter, sp. 

Leuconioj fistulosa, var. australienais, Carter. Annals 
and Magazine of Natural History, August 1886, p. 127. 

There is one specimen in the collection, belonging to the 
National Museum, which closely resembles in external 
characters and spiculation tliat described by Mr. Carter. 
The slenderness of the radiate spicules gives to the sponge 
a soft and yielding texture, while the dermal surface is 
densely hispid from the long, slender, projecting oxea. At 
first sight the specimen looks like a large example of 
Gh^antessa hirsuta, but it differs markedly in the arrange- 
ment of the canal svstem and in the absence of the 
subdermal saorittal triradiates. The chambers are larffe and 
irregularly sac-shaped, averaging say about 03 by O'l mm. 
(but very variable) ; not arranged radially around the 
central gastral cavity of the sponge, but around wide 
exhalant canals which penetrate the thickness of the wall of 
the sponge and are, like the gastral cavity itself, echinated 
by the apical rays of quadriradiate spicules. 

Locality. — Near Port Phillip Heads (Carter, and Station 1 4,. 
coll. J. B. Wilson). 

30. Leucandra alcicornis, Gray, sp. 

Aphroceras alcicornis, Gray. Proceedings of the Zoolog- 
ical Society of London, 1858, p. 114. 

Leucandra alcicoi^nis, Hseckel. Die Kalkschwamme, 
Vol. II, p. 184. 

I have not yet had an opportunity of examining this 
widely distributed and very remarkable species. 

Locality. — Bass 8traits (HaBckel). Also recorded from 
various localities in the Pacific and Indian Oceans and from 
the Cape {vide Hseckel). 

31. Leucandra cataphracta, HsBckel. 

Leucandra cataphracta, Hseckel. Die Kalkschwamme^ 
Vol. II, p. 203. 

H 
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Leiicandra cataphracta, von Lendenfeld. Proceedings of 
the Linuean Society of New South Wales, Vol. IX, p. 1129. 

I am indebted to Mr. T. Whitelegge for a considerable 
number of tine specimens of this sponge from Watson's Bay, 
Port Jackson. Neither HsBckel nor von Lendenfeld have 
described the flagellated chambers, which are small, approxi- 
mately spherical and scattered abundantly in the thick 
wall ; measuring about 09 mm. in diameter. 

Localities. — Port Jackson (Hseckel, von Lendenfeld, &c.) ; 
Port Denison (von Lendenfeld). 

32. Leucandra typica, Poldjaeff, sp. 

Leuconia typica, Pol^jaeflF. Report on the Calcarea of 
the Challenger Expedition, p. 56. 

Leucandra typica, von Lendenfeld. Proceeding of the 
Linnean Society of New South Wales, Vol. IX, p. 1130. 

Locality. — Port Jackson (von Lendenfeld. Recorded by 
Pol^jaeff from the Bermuda Islands). 

33. Leucandra meandrina, von Lendenfeld. 

Leucandra meandrina, von Lendenfeld. Proceedings of 
the Linnean Society of New South Wales, Vol. IX, p. 11 28. 

I identify with this species a somewhat massive but not 
large specimen collected by Mr. Wilson, which seems to 
agree closely with a fragment of the type from the British 
Museum, but the species is by no means an easy one to 
characterise. 

The chambers are approximately spherical and about 
09 mm. in diameter. 

Localities. — Port Jackson (von Lendenfeld) ; neai' Port 
Phillip Heads (coll. J. B. Wilson). 

34. Leucandra vaginata, von Lendenfeld. 

Leucandra vaginata, von Lendenfeld. Proceedings of the 
Linnean Society of New South Wales, Vol. IX, p. 1133. 
Locality. — Port Jackson (von Lendenteld). 

35. Leucandra conica, von Lendenfeld. 

Leucandra conica, von Lendenfeld. Proceedings of the 
Linnean Society of New South Wales, Vol. IX, p. 1126. 
Locality. — Port Jackson (von Lendenfeld). 
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36. Leucandra hispida, Carter, sp. 

Leuconia hispida, Carter. Annals and Magazine of 
Natural History, August 1886, p. 128. 

This species is abundant in the collection. It is distin- 
guished by its elongated cylindrical form,' hispid surface, and 
the long-rayed, slender triradiates of the main skeleton. All 
the specimens are solitary and sessile, of moderate size and 
with a well-developed oscular fringe. The large oxea of the 
dermal surface are long and comparatively slender, slightly 
curved. The flagellated chambers are approximately spherical 
and average about 009 mm. in diameter. , 

Mr. Carter appears to have had only a single specimen 
(collected by Mr. Wilson), which was exceptionally short and 
*' conoglobular ; *' I judge from his description and manu- 
script illustrations of the spiculation that it is specifically 
identical with the specimens described above. 

Localities, — Near Port Phillip Heads (Carter, and Stations 
6, 10, 14, coll. J. B. Wilson) ; Port JacksDn (coll. Professor 
Spencer). 

37. Leucandra echinata, Carter, sp. 

Leuconia echinata, Caiier. Annals and Magazine of 
Natural History, August 1886, p. 129. 

This species is abundant in the collection. The sponge 
usually has the form of a rather small, ovoid, sessile, thick- 
walled individual, with terminal fringed osculum and coarsely 
^chinated dermal surface. The species exhibits a good deal 
of variation in spiculation, especially in the size of the 
irregularly arranged triradiates of the main skeleton, which 
s,re often very much larger than those of the deimal cortex. 
The other forms of spicule present are gastral quadri radiates, 
large dermal oxea (echinating the suiiace), and long, slender, 
hair-like oxea of the oscular ft-inore. The flaorellated chambers 
are approximately spherical and densely scattered through- 
out the thickness of the wall ; they measure about 009 ram 
in diameter. 

Locality. — Near Port Phillip Heads (Carter, and Stations 
1,9, 10 and outside the Heads, coll. J. B. Wilson) ; Watson's 
Bay, Port Jackson (coll. T. Whitelegge). 

38. Leucandra multijida. Carter, sp. 

Leuconia nfiultijida, Carter. Annals and Magazine of 
Natural History, August 1886, p. 141. 

Locality. — Near Port Phillip Heads (Carter). 

H 2 
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31). Leitcaiidra lobata, Caiier, sp. 

. LeiLconia lohata, Carter. Aiiuals and Magazine of Natural 
History, August 188(), p. 143. 

Locality. — Near Port Phillip Heads (Carter). 

40. Leucandra compacta, Carter, sp. 

Leitconia compactay Carter. Annals and Magazine of 
Natural History, August 1886, p. 144. 

Locality. — Near Poi*t Phillip Heads (Carter). 

41. Leucandra phillipeiwis n. sp. 

The single specimen in the collection is a solitai-y, sessile, 
irregularly sac-shaped sponge, with a constricted terminal 
osculum provided with a feebly developed oscular fringe. 
The outer surface of the sponge is slightly hispid and the 
wall of the sponge is rather thin, enclosing a wide gastral 
cavity. The height of the sponge is about 40 mm., the 
greatest width 20 mm., and the thickness of the wall nearly 
:] mm. There is a very thin dermal and gastral cortex. 
The canal-system is very typical ; thickly scattered groups 
of dermal pores lead into wide, more or less lacunar inhalant 
canals, which penetrate dee]) into the substance of the wall. 
Tlie exhalant canals are also wide and deep and unite to- 
gether in groups before opening into the gastral cavity. 
B(3tween these wide inhalant and exhalant canals the 
Hagellated chambers are thickly scattered ; these are 
L-enerally more or less ovoid in shape but only about 0*14 
mm. in longer diameter. 

The skeleton is rather weak owing to the prevailing 
slenderness of the spicule-rays, the spiculation being as 
follows: — (1) Gastral quadriradiates ; usually more or less 
sagittal ; with very long, slender, straight or nearly straight, 
.sl)arp-pointed facial rays ; the oral angle wider than the 
])aired angles and the oral rays somewhat longer than the 
basal ; oral rays about 4 by 001 mm.; basal ray about 0*3 
by 00 1 mm. The apical ray is straight or slightly curved, 
conical and finely pointed, measuring about 01 (i by 0*01 mm. 
These spicules are very abundant and form a thin gastral 
cortex, the apical rays projecting into the gastral cavity in 
large numbers. The walls of the larger exhalant canals are 
also provided with very similar spicules. Near the osculum 
tlie gastral spicules become much more strongly sagittal and 
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the apical ray is often absent. (2) Triradiates of the main 
skeleton ; varying from nearly regular to slightly sagittal ; 
witli very loEg, slender, straight or slightly curved rays, 
sharply pointed and measuring about 0'33 by 00] 6 mm. 
These spicules are veiy irregularly arranged but many of 
them have one ray pointing centrifugally towards tlie dermal 
surface. In many of them a small apical ray is developed. 
(3) Triradiates of the dermal surface ; similar to the fore- 
going but decidedly smaller ; arranged parallel to the surface 
to form a thin dermal cortex. (4?) Large dermal oxea ; 
rather slender, fusiform, symmetrical, very slightly curved, 
gradually sharp-pointed at each end ; measuring about 1 4 
by 003 mm.; occasionally however they are much larger 
and they may then have a hastately pointed inner end. 
These spicules are scattered singly and irregularly at right 
angles to the dermal surface^ with the outer end projecting 
for a short distance. (5) Long, fine, hair-like oxea ; these 
are arranged in loose, irregular, scattered bundles between 
the large oxea and they also form the feebly developed 
oscular frinore. 

Locality. — Near Port Phillip Heads (coll. J. B. Wilson). 

42. Leucandra gladiator, n. sp. 

The single specimen in the collection forms an extremely 
irregular, contorted crust, with a number of deeply convex 
surfaces, bordered by prominent margins, as if it had grown 
over some irregularly cylindrical body. A few small oscula 
are irregularly scattered over the convex upper surface. The 
surface is slightly hispid, the hispid character becoming 
much more strongly developed at the margins of the crust. 
The specimen has been broken, but it must have been about 
50 mm. in greatest diameter. The growth has been 
extremely irregular, and it has enclosed various foreign 
objects. The texture is coarse and fragile. The dermal 
cortex is strong, but not very thick. 

The canal-system is difficult to work out in detail, owing 
to the strong development of the skeleton, which renders 
section-cutting very difficult. There is no large, central, 
gastral cavity, but a number of tolerably wide exhalant 
canals converge towards each osculum. The flagellated 
chambers are irregularly'' scattered, approximately spherical, 
and about 00 mm. in diameter. 

The skeleton is composed of the following spicules : — (1) 
Gastral quadri radiates; minute, cruciform or dagger-shaped; 
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the apical ray long, slender, straight and gradually sharp- 
pointed, nearly in a line with the bfisal ray ; the facial i*ayj> 
short, stout, conical and sharp-pointed, the basal rather 
longer than the other two and often slightly crooked, the 
orals being straight ; basal ray about 0*03 by 0007 mm. ; 
orals 002 by 0007 mm. ; apical 008 (or less) by OOOli mm. 
These spicules are found in the walls of the larger exhalant 
canals, but they are not very abundant. (2) Enormous 
sub-reornlar or irrecjular triradiates, with conical, graduallv 
sharp-pointed rays which measure, when fully developed, 
about rS by 0*16 mm. These spicules form the bulk of the 
skeleton and are in^egularly and abundantly scattered 
throughout the thickness of the sponge ;: they vary con- 
siderably in size. (3) Small, straight oxea, of hair-like 
tineness and up to about 0*1 mm. in length ; scattered 
through the interior of the sponge, either separately or in 
dense sheaves (trichodragraata). (4) Triradiates of the 
dermal cortex ; strongly sagittal, with long, nearly sti^ight, 
very widely extended, gradually sharp-pointed oral rays, 
and nuich shorter, straight, gradually sharp-pointed basal 
ray ; thejse spicules form a dense feltwork, they are quite 
irregularly arranged, except that they all lie parallel to the 
dermal surface. They vary greatly in size, the oral rays, 
which are extended almost in a line, measuring up to about 
()-65 by 003G mm., with the basal about 03 by 0036 mm. 
(5) Dermal oxea ; straight, slender, gradually sharp-pointed 
at each end. In most parts of the surface these spicules 
are comparatively few in number, projecting at right angles 
from the dermal cortex and measuring only about 0*4« by 
00 1 mm. They vary <xreatlv in size, however, and around 
the margins of the sponge they become very greatly elong- 
ated, forming a thick, dense fringe. 

Tliis . very remarkable species is obviously very closely 
lelated to the European Leucand.ra niveay as described by 
Ifeckel in '*Die Kalkschwamme '* ; in both we find colossal 
triradiates, smaller dermal triradiates, dagger-sliaped quadri- 
radiates and trichodragmata (wliich are extremely rare in 
calcareous sponges), and in botli we meet with the character- 
istic encrusting habit. There are, however, certain marked 
differences in spiculation, as in the shape of the dermal 
triradiates aiid of the dagger-shaped quadradiates, and 
es[)ecially in the presence in L. gladiator of the projecting 
dermal oxea, which seem to be entirely wanting in 
L. nlt'ea. 
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It is important to notice that Mr. Carter's Leuconia 
nivea vai*. australiensis appears to be totally distinct both 
from the true Lnucandra nivea and from L. gladiator. It 
is curious that Mr. Carter should have chosen this name for 
one of Mr. Wilson's sponges and that later on Mr. Wilson 
should have obtained from the same locality another species 
which really is verj^ closely related to the remarkable 
Leucandra nivea. 

Locality, — Outside Port Phillip Heads (coll. J. B. WiLson). 

43. Leucandra carteH, n. sp. 

Leucaltis fioHdana, var. australiensis, Carter. Annals 
and Magazine of Natural History, August 1886. p. 145. 

This species appears, from Mr. Carters description, to be a 
large, massive Leucandra, resembling L. onicroraphis in 
form but distinguished by the presence of minute oxea on 
the surface. As the name australiensis is already occupied 
in the genus I propose to call the species Leucandra carteri. 

Locality, — Near Port Phillip Heads (Carter). 

44. Leucandra schulzei, Pol^iaeff, sp. 

Eilhardia schulzei, Polejaeff. Report on the Calcarea of 
the Challenger Expedition, p. 70. 

Localities. — Otf Pt. Jackson and Twofold Bay (Pol^jaeff). 

45. Leucandra loHcata, Pol^jaeff, sp. 

Leuconia loricata, Pol^jaeff. Report on the Calcarea of 
the Challenger Expedition, p. 63. 

Lencoriis loricata, von Lendenfeld. Proceedings of the 
Linnean Society of New South Wales, Vol. IX, p. 1123. 

Locality. — Off Port Jackson (Pol^jaetf ). 

46. Leucandra pulvinar, Haeckel, sp. 

Leucortis i^ulvinar, HaeckeL Die Kalkschwamme, Vol. II, 
p. 162. 

This species ranges, according to Hseckel, from the Red 
Sea to the west coast of Australia. I have not yet met 
with it. 

Locality. — West coast of Australia (HseckeL Also recorded 
from the Red Sea and various parts of the Indian Ocean). 
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47. Leiicandra heUna^ von Lendenfeld, sp. 

Leucaltis helena, von Lendenfeld. Proceedings of the 
Linnean Society of New South Wales, Vol. IX, p. 1119. 

Locality. — Port Jackson (von Lendenfeld). 

48. Leucandra pwinilUy Bowerbank, sp. 

Leuconia pumila, Bowerbank. Monograph of Britislr 
Sponges, Vol. 2, p. 41. 

Leucaltis pumilaj Haeckel. Die Kalkschwamme, Vol. 
p. 148. 

Locality, — -Bass Straits (Haeckel. Also recorded froi m 

various localities in the Atlantic Ocean, vide Bowerbank ai — :^:\d 
Hajckel). 

49. Leucandra bathybia, Haeckel, sp. 

Leucaltis bathybia, Haeckel. Die Kalkschwamme, Vol. 2, 

p. 156. 

Leucaltis bathybia var. australiensiSy Ridley. Zool. Ccmmoll. 
H.M.S. *' Alert," British Museum, p. 482. 

Leucaltis bathybiay von Lendenfeld. Proceedings of t ■ J)e 
Linnean Societj'^ of New South Wales, Vol. IX, p. 1121. 

Locality. — Port Jackson (Ridley. Recorded by Haec'fce/ 
from the Red Sea). 

50. Leucandra paiidoi^a, Haeckel, sp. 

Leucetta pandora, Haeckel. Die Kalkschwamme, Vol. 2, 
p. 127. 

Localities, — Bass Straits and Gulf of St. Vincent (Haeckel). 

51. Leucandra micror aphis, Haeckel, sp. 

Leucetta microraphis, Haecfeel. Die Kalkscliwamme, 
Vol. 2, p. 119 (= Leucetta primigenia var. microraphis). 

Leucetta microraphis, von Lendenfeld, Proceedings of the 
Linnean Society of New South Wales, Vol. IX, p. 1117. 

Leuconia dura, Pol^jaeff. Report on the Calcarea of the 
Challenger Expedition, p. 65. 

I identify with this species a number of large specimens 
of very irregular external form. They are sometimes com- 
pressed, sometimes massive and sometimes sac-shaped, with 
thick walls ; usually with wide naked oscula and large 
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exhalarit canals. The texture is very coarse, hard and dense ; 
the surface is irregular, and often characteristically ridged ; 
frequently the huge triradiate spicules can be seen with the 
naked eye on the dermal surface. Some specimens have a 
few quadriradiate spicules, while in others I cannot find any. 
Some of the specimens measure four or five inches in their 
longest diameter, and one was remarkable from having been 
of a green colour in life, probably due to s\'^mbiotic algae. 

The flagellated chambers are approximately spherical ; 
thickly scattered through the sponge, and about 0*12 mm. 
in diameter. In some specimens the mesoderm around the 
chambers is very strongly developed, giving to the sponge a 
very dense texture. The inhalant pores are scattered thickly 
over the dermal surface, at any rate in parts. 

The skeleton is dense and very irregular, consisting of 
scattered triradiates of two very different sizes, rather small 
and enormously large, the former being most abundant. 

I consider Poldjaeff s Leuconia dura to be identical with 
this species, because I do not think the presence of sagittal 
spicules in the neighbourhood of the osculum is a specific 
character, as it is of such extremely general occurrence. 

Localities. — Near Port Phillip Heads (Stations 1 and 9 
and outside the Heads, coll. J. B. Wilson) ; Torres Straits 
(Ridley, Pol^jaeft) ; Port Jackson (von Lendenfeld). 

52. Leucandra hceckeliana, Poldjaeff", sp. 

Leiicetta hceckeliana, Pol^jaeff! Report on the Calcarea 
of the Challenger Expedition, p. 69. 

Vosrruteria kaickelia7ia, von Lendenfeld. Proceedings of 
the Linnean Society of New South Wales, Vol. IX, p 1 114. 

Locality. — Off* Port Jackson (Pol^jaeff). 

53. Lelapia australis, Carter. 

(?) Lelapia awstralis, Gray. Proceedings of the Zoological 
Society of London, 18(j7, p. 557. 

Lelapia australis, Carter. Annals and Magazine of 
Natural History, August 1 880, pp. 1 38 and 1 48. 

This sponge appears to be of exceptional interest, and I 
greatly regret that I have never had an opportunity of 
examining it. 

Locality. — Near Port Phillip Heads (Carter). 
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54. Orantessa sacca, von Lendenfeld. 

Grantessa sacca, von Lendenfeld. Proceedings of the 
Linnean Society of New South Wales, Vol. IX, p. 1098. 

Hypograntia sacca. Carter. Annals and Magazine of 
Natural History, July 1886, p. 42. 

This very beautiful sponge is well represented in the 
collection. All the specimens which I have seen, six in 
number, are more or less compressed, in the case of large 
specimens very much so. The finest specimen is 60 mm. in 
height b\^ 50 mm. in greatest breadth. Von Lendenfeld 
represents the radial chambers as being perfectly straight 
and un branched, whereas, in the Victorian specimens, they 
branch repeatedly, tlie branches running parallel with one 
another to the dermal surface. This may possibly constitute 
a specific difference, but I am more inclined to think that 
the figure referred to is incorrect. 

Localities. — Port Jackson (von Lendenfeld) ; near Port 
Phillip Heads (Carter, and outside the Heads, coll. J. B. 
Wilson). 

55. Grantessa hirsuta, Carter, sp. 

Hypograntia hirsitta, Cartel*. Annuls and Magazine of 
Natural History, July 1886, p. 41. 

In anatomical chaiacters this species closely resembles 
G. sacca, bub differs markedly in external appearance and in 
the less regularly arranged tubar skeleton, which, though 
composed of slender spicules, is very dense and confused. 
The subdermal sagittal triradiates, with inwardly directed 
basal ny, are not mentioned by Mr. Carter; they are clearly 
present in my specimens though less obvious than in G. 
sacca on account of the somewhat confused character of the 
tubar skeleton. The oxea of the dermal tufts are straight, 
or only very slightly curved. The manuscript illustration 
which Mr. Cartel' has kindly sent me shows only a very 
slight curvature, though he describes them as ** curved." 
The species is abundant in the collection. 

Localities. — Near Port Phillip Heads (Carter; and Station 
1 and outside the Heads, coll. J. B. Wilson) ; King Island 
(coll. Pruf Spencer) ; Hobart, Tasmania (coll. A. Dendy). 

56. Grantessa hispida, n. sp. 

Small, cylindrical or slightly compressed, solitary persons, 
with more or less distinct fringe around the tenninal oscu- 
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lum and strongly hispid surface. The largest specimen in 
the collection is about 40 mm. high by 4 mm. in greatest 
diameter, the wall of the sponge being only about 0-56 mm. 
thick. The canal system closely resembles that of G. sacca, 
but the chambers are shorter and less branched. The skele- 
ton is arranged as in G. saccUy but the dermal tufts of oxea 
ai-e less definite and less regularly arranged, and the tubar 
skeleton is composed of much fewer joints. The spiculation 
is as follows: — (1) Gastral quadriradiates ; ver}'' rare, with 
short apical ray. (2) Gastral triradiates ; strongly sagittal, 
with very long and slender rays ; gradually sharp-pointed ; 
basal lay straight, about 0*3 by 00083 mm. ; oral rays 
straight or slightly crooked, often unequal in length, about 
02 by 0008 mm. (3) Subgastral sagittal triradiates ; oral 
rays widely extended, slightly i-pcurved, sharply-pointed, 
about 01 2 by 00082 mm. ; basal my long, straight, sharp- 
pointed, varying in length up to about 0*3 mm., and about as 
thick as the orals, extended in a centrifugal direction through 
the chamber layer. (4-) Tubar nriradiates, resembling the 
foregoing, with similar very long basal rays. (5) Subdermal 
sagittal triradiateiB ; with very widely extended oral rays 
lying in the dermal cortex, and long straight basal ray 
extending inwards through the chamber layer ; oral rays up 
to about 0*2 by 001 mm. ; basal ray up to about 0*32 by 
001 mm.; all sharply-pointed. ((5) Dermal triradiates; 
sagittal, resembling the foregoing, but often very irregular 
and with shorter basal ray. (7) Dermal oxea; long, straight 
or slightly curved, spindle-shaped, gradually sharp-pointed 
at each end, length variable, up to about 0*7 by 0016 mm. in 
the largest specimen, but much longer and slenderer in one of 
the smaller ones. The spicules of the oscular fringe do not 
differ markedly from these. 

Locality. — Near Port Phillip Heads (Station 9, coU. J. B. 
Wilson). 

•57. Grantessa poculum, Pol^jaeff, sp. 

AQiiphoriscus poculum, Pol^jaefF. Report on the Calcarea 
of the Challenger Expedition, p. 46. 

Hetevopia jyittulosculifera, Carter. Annals and Magazine 
of Natural History, July 1886, p. 49. 

A careful examination of portions of Carter's and 
Pol^jaefTs type specimens from the British Museum has 
convinced me that the two are specifically identical, and 
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I therefore revert to the earlier specific name. I have also 
two other specimens collected by Mr. Wilson, one of which 
exhibits very beautifully the " agglomerated " character 
mentioned by Carter, while the other is only a fragment. 
The quadriradiates mentioned by Carter are scarce and 
inconspicuous, and I have not noticed them in the other 
specimens. 

Localities, — Off Port Jackson (Pol^jaeff ) ; near Port 
Phillip Heads (Carter and coll. J. B. Wilson). 

58. Qrantessa erinaceiiSy Carter, sp. 

Leuconia erinaceuSy Carter. Annals and Magazine of 
Natural History, August 1886, p. 130. 

This species is readily recognised by its external appear- 
ance and the peculiar arrangement of the dermal oxea. The 
flagellated chambers are elongated and radial, but very 
irregular and branching, and they communicate with the 
gastral cavity by unusually long exhalant canals, which 
unite together in groups. The tubar skeleton is veiy 
irregular, but still presents clear traces of the typical 
** articulate '' arrangement. Subgastral sagittal triradiabes 
are present, and the subdermal sagittal triradiates, with 
inwardly directed basal rays, are very conspicuous. There 
is a dense dermal cortex of much smaller triradiates, and a 
less well-developed gastral cortex. Endogastric septa, with- 
out spicules, are present in both my specimens, and, as Mr. 
Carter also mentions them in his, they would seem to be 
characteristic of the species. 

Locality. — Near Port Phillip Heads (Carter, and Station 7, 
coll. J. B. Wilson). 

59. Grantessa intusarticulata, Carter, sp. 

Hypograntia intusarticulatay Carter. Annals and Maga- 
zine of Natural History, July 1880, p. 45. 

Hypograntia viedioarticulatay Carter, loc, cit. p. 46. 

I have eleven specimens which I believe to be all referable 
to this species, and I am strongly of opinion that Mr. Carter's 
Hypograntia niedioarticulata is specifically identical with 
his intusarticulata. The minute details of spiculation vary 
considerable in different specimens, the most characteristic 
features being the dermal crust of minute oxea or ** mortar 
spicules," and the subdermal sagittal triradiates. The 
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radial chambers are much branched, which I believe is 
what Mr. Carter means when he says that they intercom- 
municate by large holes. The branches run parallel with 
one another to the dermal cortex ; the exhalant canals are 
short. 

Localities. — Near Port Phillip Heads ( Carter, and Stations 
3, 5, 8, 9 and outside the Heads, coll. J. B. Wilson) ; Wat- 
son's Bay, Port Jackson (coll. T. Whitelegge). 

60. Grantessa (?) polyperistoniia, Carter, sp. 

Heteropia polyperistomiay Carter. Annals and Magazine 
of Natural History, July 1886, p. 47. 

Locality. — Near Port Phillip Heads (Carter). 

61. Grantessa (?) compressa^ Carter, sp. 

Heteropia comjyressa, Carter. Annals and Magazine of 
Natural History, July 1886, p. 51. 

Locality. — Near Port Phillip Heads (Carter). 

62. Grantessa (?) pluriosculifera, Carter, sp. 

Heteropia pluriosculifera, Carter. Annals and Magazine 
of Natural History, July 1886, p. 52. 

Locality. — Near Port Phillip Heads (Carter). 

63. G^'antessa (?) erecta, Carter, sp. 

Heteropia erecta, Carter. Annals and Magazine of Natural 
History, July 1886, p. 53. 

Locality. — Near Port Phillip Heads (Carter). 

64. Grantessa (?) spissa, Carter, sp. 

Heteropia spissa, Carter. Annals and Magazine of 
Natural History, July 1886, p. 54. 

Locality. — Near Poi*t Phillip Heads (Carter.) 

The last five species are described by Mr. Carter apparently 
from single specimens, all collected by Mr. Wilson. It appears^ 
to me very doubtful whether they are all specifically distinct, 
and also whether some of them at any rate are not mere 
varieties of G. poculum or Vosmaeropsis maceray which 
they resemble in spiculation. Unfortunately, I have not 
seen any of the types. 
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05. Voemaeropsis Tiutcent, Carter, sp. 

Heteropia niacera, Carter. Annals and Magazine of 
Natural History, July J 886, p. 50. 

Til is species is well represented in the collection. I have 
been able to convince myself of the correctness o\ the identi- 
fication by a minute comparison of a piece of Mr. Carter's 
type from the British Museum. It is remarkable for its 
densely agglomerated or colonial habit. Specimens may 
attain a large size, consisting of very numerous individuals 
.almost completely fused together, usually in linear series, 
which are inter-connected by cioss-bars. The oscula are 
laised on conical prominences, and each indicates a sepaiute 
gastral cavity. The canal system is remarkable. The 
chambers are thimble-shaped and mostly widely separated 
from the gastml cavity, with which they communicate by 
a strongly developed system of exhalant canals, each being 
separated from its exhalant canal by a well developed 
-diaphragm. 'J'hose chambers which lie next to the dermal 
surface still exhibit a radial arrangement with regard to 
the long axis ot the individual. Both subderraal and 
subgastral sagittal triradiates are strongly developed. 

Locality. — Near Port Phillip Heads (Carter, and coll. 
J. B. Wilson). 

06. Vosonaeropsis depressa, n. sp. 

Specimen flattened, cushion-shaped, with flat under and 
convex upper surface. About 12 mm. in horizontal di an leter, 
and only 4 mm. thick in the middle. Margin rounded, 
roughly circular in outline. There is no wide gastral cavity, 
but several large, branching exhalant canals converge to a 
single small osculum situate near the middle of tlie uppei* 
surface. Surface smooth ; no distinct oscular fringe. 

The inhalant canal-system is quite irregular, commencing 
in wide lacunar spaces situated beneath the thin, pore-bear- 
ing dermal cortex. The flagellated chambers are irregularly 
but thickl}" scattered throughout the thickness of the sponge, 
with no trace of radial arrangement around a central gasti^al 
cavity. They ai-e irregularly sac-shaped or thimble-shaped, 
measurino^ about 0*2 bv 09 mm. 

The bulk of the skeleton is made up of fairly large, sub- 
regular or slightly sagittal tiiradiates, scattered without 
definite order throughout the thickness of the sponge, but 
many with one slightly longer ray pointing towards the 
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dermal surface. Beneath the dermal surface, but apparent 
only on the upper surface of the sponge, is a distinct layer 
of subdermal sagittal triradiates with inwardly-directed 
basal ray. The dermal skeleton is iriade up principally of 
subregular triradiates of various sizes, placed horizontally, 
but with no deiinile arrangement: amonorst these verv 
minute, slender oxea are scattered, rare on the upper suHace 
of the sponge but abundant on the lower ; around the 
osculum these oxea are numerous and a few are much larger 
than the rest. Around the main exhalant canals there is a 
layer of small sagittal triradiates. The forms and dimen- 
sions of the different spicules are as follows: — (J) Triradiates 
of the exhalant canals ; sagittal, rays conical, fairly sharply- 
pointed ; basal straight, orals usually slightly incurved or 
recurved ; basal commonly somewhat shorter than orals, 
which measure about 0*16 by 0012 mm. Just below the 
osculum I have seen short apical rays in a few of the sagittal 
radiates. (2) Triradiates of the main skeleton ; subregular 
or slightly sagittal ; rays usually straight, conical, gradually 
sharp-pointed, rather slender, up to about 036 by 0024 mm. 
(3) Subdermal sagittal triradiates ; similar to the foregoing 
but a good deal smaller, and with the basal ray much longer 
than the others. (4) Dermal triradiates ; subregular, with 
long, conical, gradually sharp-pointed rays varying greatly in 
size, up to about 0*54 by 0045 mm. (5) Oxea ; mostly very 
minute and slender, sharply-pointed at each end, witli one 
end rather thicker than the other ; straight ; often slightly 
roughened ; usually short, but varying greatly in length ; 
around the osculum a few much stouter ones occur, but still 
very small. 

Locality. — Near Port Phillip Heads (Sorrento Reef, coll. 
J. B. Wilson). 

67. Vosmaeropsis wilsoniy n. sp. 

Sponge colonial, consisting of short, thick, sub-cylindrical 
or truncatedly conical individuals united together by their 
bases into smaller or larger agglomerations, which may 
attain a diameter of nearly five inches. Each fully grown 
individual has a circular osculum at its summit, which may 
or may not have an osculai* fi'inge, adjacent individuals of 
the same colony sometimes differing in this respect. The 
osculum is often provided with a very distinct, membranous 
diaphragm, situated a short distance within its margin. The 
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iudividuaLs vary in size, and, owing to tlieir peculiar colonial 
and br.inciiing habit, it is difBcult to give exact measure- 
ments, but we may put down the avei-^e adult size as 
about 20 mm. long and 5 mm. iq diameter. A large colony 
contains dozens of such individuals united together in a 
complicated and irregular manner. The outer surface is 
smooth, except for a slight uuevenness due to the presence 
of large triradiates, visible to the naked eye. The colour of 
spirit specimens varies from pure white to pale brawn, but 
one specimen which I observed as it camii out of the dredge 
was then of a violet purple colour. 

The gastial cavity is wide and cylindrical and the wall is 
about 2'5 mm. thick. There is a dense, thick coitex on both 
gastral and dermal surfaces. 

The inhalant pores are thickly scattered over the surfiice 
of the sponge ; each leads separately into a short, narrow, 
cylindi'ical canal, situate in the outer portion of the dense 
dermal cortex ; these canals soon unite to form larger, but 
still very well-detined, cylindriad canals, which anastomose 
with one another by cross-branches and finally lead down to 
the chamber layer between the dermal and gastral cortex, 
where the canal system becomes more or leas litcuuar. The 
tiagellated chambere are thickly scattered through the meso- 
derm of the chamber iayei' ; they vary much in shape and 
size, from approximately spherical and only about 0*072 mm. 
in diameter to elongatedly ssic-shaped and as much as 0'37 
by 013 mm.* The exhalant canals unite together into 
tolerably large trunks, which penetrate the gastral coi-tex 
and open into the gastral cavity. 

The skeleton is divisible into four portions, that of tha 
gastral cortex, that of the chamber layer, that of the dermal 
cortex and that of the osculum. Tlie gastral cortex is about 
03 mm. thick and its skeleton consists entirely of a 
dense feltwork of medium-sized triradiate spicules, arranged 
irregularly but parallel to the gastral surface. These 
spicules are sagittal, the oral angle being rather wider than 
the paired angles and the oral rays rather longer than the 
basal; oral rays straight or very slightly curved towards one 
another, conical and gradually sharp-pointed, measuriaff 
about 0'3 by 0'02-i mm. ; basal luy straight, conical 
gradually sharp-pointed, a little shorter than the orals. The 

* These lueHsuremects were takeu from diffcrunt apeaimeiiBi but it wooldlM 
difficnlt to make a migtake aa tu the Bpeoies in this partioalar eaae. and we 
ulso find aotiBiderablD variBtiua in the chambers even in the same saotion. 
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skeleton of the chamber hiyer is made up of large sub- 
dermal and subgastral sagittal triradiates, whose basal rays 
penetrate the cliamber laj'er in opposite directions. These 
spicules vary greatly in size, the basal rays often extend 
completely through the chamber layer and are veiy thick ; 
the oral ra^^s are shorter, more or less carved and widely 
extended. Frequently many of those whicli have centrifugal 
basal rays are not strictl}' subgastral but have the oral rays 
situate at various levels in the chamber layer. The rays 
are conical and gradually sharp-pointed. The dermal cortex 
is about 0*4? mm. thick and it-s skeleton is made up almost 
entirely of tri radiate spicules of various shapes and sizes. 
Towards the inside we find large, regular or subregular 
triradiates, arranged parallel to the dermal surface, with 
conical, gradually sharp-pointed rays which mejisure up to 
about 10 by 0*17 mm.; many, however, being much smaller. 
On the outside is a much thinner layer of very ditFerent, 
small trii-adiates. These spicules are irregular in sha))e and 
irregularly arranged ; their rays are conical and gradually 
shai'p-pointed, but crooked ; one of them commonly projects 
inwards at right angles to the dermal surface ; the rays 
measure about 0*083 by 000»)2 mm. We also find in the 
outermost part of the deimal cortex a few very minute, 
straight, slender oxea, whose exact size and shape are very 
difficult to determine. The oscular skeleton consists of a 
fiinge (not always visible to the naked eye but sometimes 
strongly developed) of very long and very slender oxea. 

I have much pleasure in dedicating this very remarkable 
and abundant species to Mr. J. Bracebridge Wilson, who has 
collected all the specimens at present known. 

Locality, — Outside Port Phillip Heads (coll. J. B. Wilson). 

G8. Heteropeg'ina nodus govdii, Polejaeff. 

HeteropegriUL iwdus gordii, Pol^jaelf Report on the Cal- 
carea of the Challenger Expedition, p. 45. 

The only specimen which I have seen of this species, 
unless indeed H. latituhu^jxta be considered specifically 
identical, is a portion of Pol^jaefTs type specimen in the 
British Museum. I have nothing to add to Pol^jaefT's 
excellent description. 

Locality. — Torres Straits (PoMjaeff. Polejaeff also records 
the species from the Bermudas). 

I 
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69. Hetempegma latitubulafa. Carter, up. 

Cldthriiia latitubulatii (pi-ovisioiml, iiicerta; sedis), Cai'ter, 
Annals jind Magazint; of Natiirnl History, June 1886, p. 515. 

After desciibing tlie ext«iTial foim and spiciilatioii of tbis 
remai'kable sponge, Mi'. Carter remarks tliat. in general form 
it ifi very muf li like Pul^iAafTa Heteixqiegma vodv^ gwdii, 
but totally different anatomically. I Lave fortimately been 
able, owing to the kindness of tlie autborities of the British 
Museum, to make a minute anatomical examination both of 
Pol^jaefFa type of Hetet-opegvia liorfws gordii, and also of 
Carter's type of Clathrina lutitiihulata, and I have also 
recei\'ed the latter species direct from Mr. Wilson. I find 
that in external foi-m, nanal-ayatem, and also in the arrange- 
inent of the skeleton, the two species are identical, agreeing 
with the ndmimlile figures given by Pol^jaeff in hip Challenger 
Report. The only difference which 1 have been able to 
det(!C:t concerns the size and shape of the minute quadriradiate 
spicules of the chamber layer, which are eveti further i-educed 
in H. Uiiitubuluiu than thev ai'e in H. nodus go-i-dii. 

Locality.— l^ieai- Port Phillip Heads {Carter, and Station 1, 
col]. J. B.'Wilson)- 

70. Ampkonscus cyathimuf, Hseckel. 

Ampkori«cii8 cyathiscus, HEeekeJ. Profli-omus eiaea 
Systems der Kalkschwamme. Jenaisclie Zeitschrift, Vol. 5, 
part 2, p. 238. 

Syciila cyattmcus, Hseckel. Die Kalkschwamme, Vol. 2, 
p. 250. 

LoeaUty.— South Australia (HEBcfcel}. 

71. Ampkorisciha cyUndru&, Hseckel, sp. 

Syciila cylindrus, Hssckel. Die Kalkschwannne, VoL 2, 
p. 254. 

Amphmiscus cylindrus, von Lendenfeld. Pi-oc. iJnn. 
Soc. N.S.W., Vol. IX, p. 1103. 

Locality. — Port Jackson, (von Lendenfeld. Recordeil by 
Hfeckel from the Adriatic). 

72. Leacilla uter, PuMjaeff. 

Ltucilla uter, Pol^jaeff Report on the Calcarea of the 
Challenger Expedition, p. 5S. 

Polejna uter, von Lendenfeld. Proceedings of tbe 
Linnean Society of New South Wales, Vol. IS, p. 1115, 
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Locfdities. — Tmres Straits (von Lendenfeid. Kecnrded by 
Polejoeff" from tlie Phillipine Islands and the Bennridas), 

73. LeiLcilUi irnperfecta, Pol^jaefF, sp. 
Leucetta impeft-fecta, Pol^jiieff. Report on tlie C'aicavea of 

^e Challenger Expedition, p. 67. 

Voamaena imperfecta, von Lendenfeid. Proceedings of 
ftie Linnean Society of New South Wales, Vol. IX, p. 11 13. 

Locality. — Off Port Jackson (Pol^jaetf). 

74. Leucllia aiistiulieneie, Carter, sp. 
Leuconia johnatonii, var mtstraHenBW, Carter. Annala 

ind Magazine of Natural History, August 1886, |). 133. 

This beautiful little .species nearly always presents itself 

ider the fomi of a snaall, ovoid, sessile, solitary per.son, with 

igle, circular, naked, terminal osculutn, The aponge-wali 
is comparatively thick, and the dermal surface smooth and 
hard owing to the lai'ge quadriradiates. One very lai^e 
specimen in the collection, however, is conical in shape, and 
has a veiy irregular surfiice, but this is very exceptional. 
3'he species is sometimes social, and rarely consists of two 
»r more individuals united together, or of a single branched 
individual ; but the small e^-like form is highly character- 
istic. Thei-e are numeraus specimens in the collection. 

The flagellated chambei-a, thickly scattered through the 
thickness of the wall, are usually approximately spherical, 
and about 01 mm. in diameter ; immediately beneath the 
dermal cortex, howevei', they are commonly rather larger 
and more or less sac-shaped. 

Locality. — Near Poi't Phillip Heads (Carter, and Stations 
5, ti, 9, coll. J. B. Wilson, and off Geelong, coll. H. 
frayson), 

75. LeucUUc prolifera. Carter, sp. 

Telclioiiella prolifeni, Carter. Annals and Magazine of 
Natural History, Jul;y^ 1878, p. 35, and August 1S8G, p. U6. 

This beautiful species is represented in the collection by a 
number of tine examples, one of which I have already figured 
Ml my paper "On the Anatomy of Grantw. lahyHnthica, 
kjarter, and the so-called Family Teichonid» " {QwiHerly 
Journal of Microacopica.1 Soieiice, Vol. 32, N.S.) The 
flagellated chambers are approximately spherical and about 
(H39 mm. in diameter, thickly scattered through the sub- 
stance of the sponge. With the exception of the small 
quadriradintcs in the walls of the oscular tubes, and the very 
I 2 
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large quadrii-adiates of the dermal surface, ttie skeleton Ih 
quite irregularly arranged, consbting of scattered trii'adiat« 
spicules. On account of the Im^e subdermal quadriradiates, 
though the inwardly-directed apical ray is but short, 1 
propose to include the species in the genus LeucUla. 

Localities. — Near Port Phillip HeaSs (Caiter, and outeide 
the Heails, coll. J. B. Wilson) ; Fi-eemantle, W.A. (Carter). 

70. LeucUla aacduit-ata, Hfeckel, sp, 
Lcucandi'-j, saecltarata, Hfeckel. Die Kalksch wamnie. 

VoL 2, p. 228. 
Leucandret aaccftarata, von Lendenfeld. Proceedings of 

the Linnean Society of New 8outh Wales, Vol. IX, p. 1137. 
This i-einarkable species exhibits a singular irregularity in 

external form, varyiug ft-oui compressed, iiregularly-folded 

Slates to elongated cylindrical tubes, and often attaining a 
(Tge size. It is eommon in Port Jackson, whence I have 
received specimens from Professor Spencer, bub I have only 
seen a single specimen from Port Phillip, collected by Mr. 
Wilson. 

The flagellated chambers are approximately spherical, 
scattered irregulai'ly, about ()<)9 mm. in diameter.* 

Localitiea. — Bass Straits (Hteckel) ; Port Jackson (von 
Lendenfeld, and uolL Pi-of Spencer) ; Port Denison (von 
Lendenfeld) ; Port Piiillip (Station 14, coll. J. B. Wilson). 

77. LeucUla vSllosa, von Lendenfeld, sp. 

Leuoaiuh'a nilloaa, von Lendenfeld. Proceedings of the 
Linnean Society of New South Wales, Vol. IX, p. 1131. 

The only specimen of tliis sponge which I have seen is a 
piece of the type from tlie Bi-icish Museum, in which sub- 
deimal quadriiwiiates, with long, inwardly-directed apic&l 
ray, are abundant. I tliei-el'ore include the species in the 
genus LeucUla. 

Locality. — Port Jackson (von Lemlenteld). 

78. ParaleucUta citcumis, Hjeckel, sp. 

Leacaiidra cucumis, Hieckel. Die Knlkschwainme, Vol. 
2, p. 205. 

Looaliiiea. — Bans Straits and Gulf of St. Vincent (Hsecke!. 
Also recoi-ded by Hiekel from Ceylon). 

* Vou Lendcufsld t;iv«B tLe diameter as fi-Oi nuii., but this is prtibably aii 
error, for lia nleo sfiys thiit in Leiicandia liipica (he diainherH " iire imaller 
thw) in nn; othHT casE, their diameber rarej; exceediug ll-Oi mm." iloc, cit.. 
p. 1130. 



Art. VII. — On Two New Tertia^i^ Stylasterida. 



(With Plate XIH.) 



Bv T. S. Hall, M.A. 



[Read October 13, 1892.] 



No members of the family StylaateHdce have, I believe, 
been recorded as fossils in Australia, their small size having 
caused them to be overlooked by collectors. The specimens 
I have found, were obtained by washing the clays which 
are so characteristic of our Eocene deposits. 

The airangement of the pores in the cyclosystems of both 
species seems to warrant the formation of new genera for 
their reception ; at any rate, they will not fit into any of 
the genera defined by Moseley. 



Genus, Deontopora (gen. no v.) 

Dactylopores arranged in an arc of about three-quarters 
of a circle round a gastropore at the centre, and absent on 
the inner or attached edge of the cj^closystem. There are 
no styles visible on a supei-ficial examination in the dactylo- 
pores, and the presence of matrix in the gastropores pre- 
vented the search for them there without mutilation of 
what Ls at present, the only specimen I have. 



D, mooraboolensis (sp. nov.) 

The coenosteum is branched, but its general form is as 
yet unknown. The portion found is about 1 cm. long and 
2 mm. in diameter. The surface is composed of dense cal- 
careous tissue, and, as in Aatylas submridis (Moseley),* 
is marked by conspicuous longitudinal rounded ridges, 

• ** On the structure of the Stylasteridae." Phil. Trans., 1878, p. 457. 
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sepambed by grooves. The ridg&s are ptirallel and can be 
traced separately for some distance. In some places, branch- 
ing and anastoniosing ol' the ridgea takes place. Over the 
surfaces of the aini)ull(i? the ridges ai-e contorted very much, 
and tlieir individuality is pi-eserved tor a very short distance. 
In the grooves between the ridges, under a atrong light, 
DarroV slit-like pits cud be seen with a hand lens. Fourtsiles, 
as quoted by Moseley,* mentions small linear pores airanged 
in rows and scattered over the whole coBuenchytna in 
Pliobothrus symmetrieiis (PourtaleB). These pores, Moseley 
states, are occupied by canals of the coenosai\:al meshwork 
in the recent condition. The pit*« in Dfontojiora are 
pi'obably the mouths of pores with the same function, as 
the microscope shows they have considei-ahle depth. In 
two places, where smaller branches had been broken off, the 
ccenosteum had a cellular appearance, but this was not 
visible on the ends of tbe specimen. 

The cyclosystems ai'e arranged alternately on opposite 
sides of the branch, and are a little over 1 mm. in diameter. 
The axis of the system and that of the branclj, form an angle 
of about 45°. The inner wall of the gastropore is conflueut 
with the side of the branch, and the cord-like ridges 
mentioned above, run right down into the mouth of the 
pore. 'J'he dactylopores are placed on an elevated flattened, 
horse- shoe-shaped ridge overlooking the gastropore. Each 
dactylopore is situated in a broad, deep groove, at about 
one-third of its length fmm the outer end of the groove. 
This gi'oove cuts the outer wai! of the cyclosystem, while 
its innei end runs out on to the level floor piereed by the 
gaeti-opore. As in Astylus nubvirklis,-^ the upper edge of 
tbe system slightly overhangs the outer wall, and shows 
marginal indentations con-esponding with the centres of the 
outei' ends of the pseudosepta, or walls between neighliouring 
dactylopoi-es. The broken edges of tlie pseudosepta tire 
cellular in appearance. The number of dactylopores in each 
system is variable, twelve or tiurteen usually occurring. 
In one place, where a small branch is given off, a gastropore 
is in the axil, and four dactylopores are placed on each of 
the opposite sides, none being found on the sides of either 
the main or the secondary branch. In another case, tbe 
cyclosystem is at one side of the base of a snmll bianch, 
slightly below the level of the axil, so that the position of a 
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branch, in reference to a cyclosystem, is not quite constant. 
In the latter case, six dactylopores are present. In both 
these cases the dactylopores are rather indistinct, and the 
systems are possibly in process of obliteration, such oblitera- 
tion being recorded by Moseley, as occurring in older portions 
of colonies of Jin^iva* 

The gastropore is approximately circular in outline, slightly 
funnel-shaped above, and cylindrical below. The presence 
of the matrix prevented a closer examination of its deeper 
parts. 

The ampullae form comparatively large hemispherical pro- 
jections above the surface of the coenosteum. Their position 
is not constant, though they lie near the base of a cyclo^ 
system. Some systems have no ampulla near them, while 
one has two, placed one on each side of the base, though one 
seems the usual number. In some cases, a small aperture 
at the base leads through the outer wall of the ampulla, 
which, as a fractured portion shows, is thin. In one instance, 
this aperture is surrounded by a slightly projecting neck, 
with a thick, deiSnite wall. The only external openings 
leading into ampullae mentioned by Moseley,"!" occur in male 
colonies of Sporadoporay where thej'' are small and olit-like, 
and are placed at the bottom of irregular depressions, which 
are seen with difficulty. 

In Cryptohelia the female colony has but one ampulla 
associated with eaeh cyclosystem, but in what are, perhaps, 
male colonies, several ampullae occur with each.J In the 
female colonies of most of the stylasteridse described by 
Moseley, there is only one planula developed in each ampulla, 
and the only means of escape seems to be by absorption and 
breaking down of the outer wall of the ampul la.§ 

In Cryptohelia, however, there are several gonophores 
present in each gonangium in all stages of development.|| 
In the latter case, a definite consUmt means of escape for the 
planulae would seem to be necessary, though I can find no 
mention of this. The large size of the ampullae in the 
present example of Deontopora, would be a strong argument 
in favour of the colony being a female one, and the presence 
of such a definite opening into the ampullae would, I think, 

• Op. ciUi p. 444. ^ t Op, eiU^ p. 431. 

} Op. cit., p. 463. § Id., p. 441. 

il Op, cit.f p. 477. 
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show that it would be requu-ed frequently. Possibly then, 
we have in this instance a near approach to the conditions 
found in the gonangia of Ci^ptohelia. 

When other specimens of this stylasterid are available for 
examination, the exact position of the genus in the group 
will, probably, be determinable. The suppression of some 
of the dactylozoids of a cyclosystem on one side of a 
gastrozoid, occurs at times in Stylaster, and is constant in 
Gryptohelia. In the latter case, however, the suppression 
is accompanied by the production of a calcareous lamina 
overhanging and protecting the cyclosystem ; but it must 
be noted that the abortion occurs on opposite faces of the 
system in Cryptohelia and DeontoporcL In the former, it 
occurs on the side of the system towards the proximal end 
of a branch, while in the latter, it is towards the distal end. 

In A stylus, which is probably the nearest ally of Ci*ypto- 
helia, the homologue of the external lid of the latter is a small 
tongue-like projection placed somewhat deeply in the gas- 
tropore, and dividing it into an inner and an outer chamber.* 
Sections would, of course, require to be rubbed down to 
settle whether or not such a process is found in Deontapora, 
or whetliei', on the other hand, a style is developed. In the 
former case its neai-est ally would be Astylus, and in the 
latter Styhister. If neither style nor process occur, Its 
affinities would be with Conopora.'f The external characters 
point, I think, to an alliance with Astyhis and G'i^ptohelia, 

Locality. — Grey claj-s, Orphanage Reserve, Fyansford, 
Geelong. Only one specimen found. 

Genus Leptobothrus (gen. nov.) 

The poi'es are grouped in cyclosystems ; dactylopores not 
in radial ^rooves. 

The absence of grooves containing the dactylopores is a 
feature not apparently occurring in any genera in which 
cyclosystems are found, though it occurs in Sporadopora vluA^ 
Distic/topova. 

L. speiiceri (sp. nov.) 

The specimen figured consists of a portion of a branch 
which is circular in section. Length 5 mm., diameter 1 mm. 

* Moseley, op. cit., p. 458. t ^<'-. p. 503. 



0)1 Two New TeHkii^j StylaMerids. 121 

The regularity of its form is disturbed by cyclosystems, 
which are scattered irretjularlv over its surface. The surface 
IS marked by minute pores, which are slit-like, oval, or 
circular. They are larger and more distinct than the 
corresponding pores of Deontopova, and are irregularly 
scattered. 

The cj'closystems appear as cylindrical elevations at right 
angles to the axis of the branch, and irregular in position. 
The gastropores have well defined walls of similar texture to 
the surface of the branch. They are cylindrical in shape, 
and maintain the same diameter right to the top of the 
oyclosystem, not as in most other genera, opening into a 
basin-shaped depression. The dactylopores are about eight 
or nine in number, and open directly on the surface of the 
ring which forms the boundary of the gastropore, not being 
l)laced in radial grooves. The apertures are about midway 
between the inner and the outer walls. No styles were seen 
in either kind of pore. 

The ampullae are not noticeable externally, but a large 
distinct pore, with a slightly expanded external opening, is 
present at a small distance below the eyclosystem in nearly 
every instance. In Uryptohelia* the ampullae are always 
developed in connection with the cyclosystems, and the 
invariable presence of a pore in this position in the present 
specimen, renders it probable that it leads into an ampulla. 
One or two pores which, though somewhat smaller, have a 
similar appearance, are placed without relation to any 
eyclosystem. • Named as a comi)liment to Professor W. 
Baldwin Spencer. 

Localitiefi. — A well-sinking in the Eocene beds at Belmont, 
near Geelong, and at Schnapper Point. 

My thanks are due to Professor Spencer for suggestions, 
and for the loan of works, without which this paper could 
not have been prepared. 



• Moseley, ap. cit., p. 477. 
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DESCRIPTION OF PLATE. 

Fig. 1. — Deontopora Tnoorahoolensis, enlarged. 

Fig. 2. — Two ampullae seen somewhat from below. 

a. — Broken end of a small branch showing 
cellular appearance, due to the cut 
ends of the coenosarcal tubes. 

b, b, — Ampullae, the one on the left being 
broken. 

c. — Pore of ampulla, with definite ring-like 
wall. 

d. d, — Slit-like pores in grooves on surface of 
coenosteum. 

e, — Pore of ampulla, its wall being broken. 

The part shown in this Figure is seen from above in the 
lower left-hand corner of Fig. I. 

Fig. 3. — Diagram of cyclosystem of Deontopora. 

Qp, — Gastropore. 
Dp. — Dactylopore in groove. 
Ps. Ps, — Pseudosepta. 

Fig. 4. — Leptobothrus spenceri, enlarged. 

Fig. 5. — Diagram of cyclosystem of the same. 

Gp. — Gastropore. 
Dp. — Dactylopore. 
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Art. VIII. — Three rare Species of Eggs hitherto only 
described from the Oviduct of the Bird, 

By A. J. Campbell, F.L.S. 

(Communicated by Professor W. Baldwin Spencer, M.A.) 

[Read September 8, 1892.] 

1 . Sericulus melinus, Latliam (Regent-bird) . 

Locality. — Somewhat restricted, being chiefly confined to 
the sub-tropical coastal scrubs of the Northern portion of 
New South Wales and Southern Queensland ; but its 
extreme limit appears to be Port Jackson in the South, 
where the bird has been occasionally observed, and the 
Fitzroy River in the North. I have recorded having 
received a skin of a young male from Duaringa, near that 
River. 

Observations. — The Regent-bird, especially the adult male 
with glorious black and yellow plumage, Gould has well 
said is one of the finest of Australian Fauna. Last 
November I undertook an excursion to the Richmond River 
District, New South Wales, with a view of obtaining, 
amongst other items, the eggs of the Regent-bird. I found 
the luxuriant scrubs abounding with Regent-birds, in fact, 
they were as plentiful there as the Wattle-birds about the 
Banksia gi-oves of our Southern coast. We experienced no 
difficulty in procuring our few specimen skins. All that 
was necessaiy was to select a balmy day and recline under 
a Canthium tree, where the birds (males in various stages of 
plumage and females) came to regale themselves on the 
bunches of hard yellow berries. Nevertheless, although 
well aided with a hardy companion, I prosecuted a 
vigorous and toilsome search through dense labyrinths 
of hot scrub and thorny brakes of prodigal growth, 
where the thick foliage of the trees caused a perpetual 
twilight underneath, but returned without the eggs. It 
was an experience akin to seeking for the proverbial 
needle in a haystack. From evidence gained by dissection 
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and otliei-wise, it appcai-a that November was too early for 
tlie mnjoritj' of tlie oiids. Howevei-, just prior to leaving 
(19th JSoveinber) we detected a femaJe carrying a stick, and 
after much laborious work we succeeded in tiucing her 
through an en tangle men t of wild raspbenies and stinging 
trees, and wei'e satistied that she was building in a certain 
bushy Biioyoiig (Tan'ietia) tree, aftei' seeing her leturn 
several times, each time with a twig in her bUI. Marking 
the tiee, we pointed it nut to two young fanners, directing 
them to send the eggs after us. Some weeks afterwards, I 
received a doleful letter stating they were unable tn climb 
the ti'ee. However, the next month another farmer, whose 
scrub paddock I had scoured, following up my ingtructious, 
found therein a Regent's nest containing a pair of ti'eah eggs, 
which I now Iiave pleasure in descnbing. 

The Eyya.— {;») A beautiful, well-shaped s|iecinien, with a 
fine texture of shell of u light yellowish-stone colour, with & 
fiiint greenisli tinge, and marked with blotches and spots of 
sienna, but principally with hair-like markings of the same 
colour in iknciful shapes and figm-es, as if a person had 
painted them on with a tine brush. Intermingled are a few 
greyish streaks, dull, as if under the shell's sui-lkce. All the 
markings are fairly distributed, but are, more abundant 
ai'ound the upper (juarter of the egg. The dimensions are 
4 em. kmg by a breadth of 2-8 cm., somewhat large compared 
witii the size of the parent. The charaeter of the markings 
resemble much the egg of its close ally, the Spotted Bower- 
bii-d (Chhiinyihdera liiacukUa), which 1 found near 
Wentworth, River Darling, October i8S7, with the ditferenoe 
that the git>un<l colour of the Regent is m<ire yeilowisb and 
not of the greenish sliade of the bower-bird, (t) Similar to 
the other specimen, but markings less pronounced and iiner 
ia L-haraeter, with a g-eater proportion of the dull gi'eyish 
hair-like sti'eaka, also a little smaller; length 3'95 cm. by 
a breadth of 275 cm. 

The. Aest. — It was discovered during the last week in 
December, was placed about 15 feet from the gi'ound, and 
WHS observed by the biixl sitting thereon. Tlie structure 
was of such a loose nature — ^merely a few twigs forming ft 
flat shelf about five inches across — that it fell to pieces on 
removal fiom the tree. It was accounted remarkable ho* 
the eggs could retain their (wsitiou in it. The description 
of the nest verities the statement found in Gould, that " it in 
rudely constructed of sticks ; no other material bein|^ 
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Riployed, uot even a, few roots iia a lining," but is at 
S^aiiance with Mr. Nortli's statement, which precedes his 
descnptioii of the egg taken from the oviduct of a bird by 
Mr. Cockerell, the collector, the only other egg at present 
known. 

Incidentally, the streaky markings of tbe eggs open up a 
speculation in reference to coloration. A clever paper read 
before tiiis Society iiome time ago, suggested the bowers or 
play iiouseBof the birds as attributive to the cause. Perhaps 
Mr. Lucas had in his mind Jacob and the flocks thnt con- 
ceived before the rods and bi 'ought forth cattle, 
" ringstreaked, speckled, and spotted." But all bower- 
building birds do not lay streaky-coin ui-ed egga, to wit, the 
Kn Bower-bii-d {Ptilonorhynchiia). I succeeded in taking 
lod photograpli of the Regent-bird's bower. 
I 



ScTTHROPS Novx-FoLLANDi^, Latham (Uhanoel-bill) 



Lomlily. — This bbd is a wanderer over the whole of 
Australia, but haa not yet been i-eceived from the South 
West ])ortion, and sometimes reaches Tasmania. Is recorded 
from New Guinea. 

Observationa. — Th', ChaJinel-bill is manifestly interesting, 
because it is the laigest of Australian Cuckoos. It is some- 
times known inland as the " flood " bird, arriving with such 
occurrences. Gould described an egg from the oviduct. Mr. 
North described a similar immature egg from a bird shot on 
Macleay River during the fii-st week in November 1 88*. 
egg collected for inc {taken from a crow's nest, if I 
illect rightly) at Cooper's Creek, was unfortunately 
tken in transit 

3^ ^!/3- — A mature example, in the possession of Mr. 
Le Souef, Zoological Gardens, Melbourne, may be 
described as light buS'or pinkish-brown in colour, mediumly 
spotted with pinkish-red and chestnut, with a numbei' of 
light purplish markings under the shell's surface. In shape 
and in general coloration, it is not unlike a Strepera's (Crow- 
slirike) small egg. Texture of shell a little coarse ; surface 
almost lustreless ; length 4-2 cm. by a breadth of 2'84- om. 
The egg was taken in October 1880, near Inglewood, 
Queeasland, where the Channel-bills were fairly numerous, 
by Mr. Herman Lau, an observing naturalist, and, as 
remarkable as it may apiiear. from the nest of the Sparrow- 
hawk (Accipitev), ttJgetlier with an e^ of the bird of prey. 
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On another occasion, Mr. Lau took a pair of Cli an n el-bill's 

eggs, together witb a pair of the common magpie's 
Qymnorhing tlhimn), all fresli from the nest of the latter; 
wliile the previous season he took a ymir of young Channel- 
bills from a Strepera's nest, and forwarded them to the 
Queensland Museum. It would be interesting indeed to 
learn if the same Channel-bill deposit two eggs in the foster 
bird's nest, or were they laid by separate birds. 

3. LoPHULAiMiTs Antakticus, Shaw (Topknot Pigeon). 

Locality. — The coastal scrub genei-ally from Cape York to 
Qippalaud Lakes, Occasional stra^glei-s I'eacli TasmatiiH. 
This handsome bird is persistently omitted fi-om the 
Victorian list, notwithstanding it has been recorded from 
EasteiTi Gippsland, and T possess a note of a flock having 
appeared at Tyrelt Creek, near Charlton, Novemher 1 889. 

Observations. — I enjoyed ample opportunity of observing 
these pigeons at home in the Richmond River scrub last 
November, but was much too early for their breeding season. 
It was delightful as the rising sun was gilding the tops of 
the taller trees of the scrub to steal along the leafy avennes 
to some favoured native Tamarind tree {Diploglottia), there 
to watch the Topknot Pigeons, in company with the 
gorgeously dressed Magnihcent and Swainson's Fruit 
Pigeons, ravishing the agreeable acrid bunches of &uib 
The fliglit of the Topknot Pigeon is rapid and powerful. At 
times they congregate in large numbers, hence they are ttome^ 
times called "nock " pigeons by the dwellers of the scrub, 
The egg I am permitted to describe is in the collection o( 
Mr. Le Souef It was taken from tlie nest at the end o£: 
January 1887, by Mr, Herman Lau, VandilJa, Queensland. 
Incubation was about a week old, therefore it is probable 
that this species lays one egg only. 

The Egg. — Is dull white, somewhat gi-anulated. In shape^ 
inclined to oval, with peculiarly pointed extremities^ 
especially the smaller end which nips off suddeidy. Length 
45 cm. by a bi'eadth of 300 cm. 

Tke Ne«t. — The bird was shot, not knowing it flew from 
the nest, which was immediately discovered about forty 
feet from the ground on a thick bi'anch of a Encalypt, near 
the outskirts of the Bunya Mountain scrub. Like those of tli9 
majority of pigeons, the neat was of the usual scanty naturt' 
of coarse sticks, a few finer inside. 



. IX. — Notes OH the Mode of Reproduclio 
■niei-tes auaUtilieniiw. 



By Arthitr Dendy, D,8c., Univeraity of Melbmiriie. 
[Bead October 13, 189i.j 

In the paper on Geoiieynertes ausfiulieiiais* which I had 
^|l)e honour of i-ejidiiig before this Society last year, I shewed, 
/ anatomical examination, that in this worm the sexes are 
not united in the same individual, but that distinct males 
and females exist. Tlie males, however, appeared to be 
much less common than the females and the single one which 
I obtained was considerably below the avemge size, though, 
ti-om the insufficiency of the data, it was impossible to found 
any generalization upon this fact. At the time when I wrote 
I had made no observations either as to the mode of copula- 
tion of male and female or as to the manner in which the 
eggs are deposited. Relying upon my anatomical investiga- 
tions, however, 1 ventui-ed to indulge in certain speculations 
on these points, which are contained in the following 
paragraph :— 

'■ The ova, as already stated, grow to a vei^j' large size, 
measuring up to about UO mm. in diameter. It seems to me 
almost impossible that they should be discharged through 
the narrow, preformed genital ducts, I believe that they 
et^cape by rupture of the body wall and that the ducts merely 
serve to convey spermatozoa to them. That these ducts do so 
convey the spermatozoa I conclude from the fact that I have 
tbund spermatozoa in them. Probably the process of 
fertilization is effected by the male crawling over the female 
and passing out the sperm a.s he crawls. "■{■ 

Since this was printed my friends Messrs. C. C. Brittlebank 
and H. Giles have collected specimens of Geoiiemertea 
australiensis and also made some extremely interesting 
observations upon the method of copulation and egg-laying, 
I have to thank these gentlemen, not only for an account of 
their observations, hut also for sending me the specimens 
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upon wliicli these observations were baseii, so that, in the 
case of the egg-layiiig liabit?, I was able to c<}iitinue the 
observations on my owii account It will be seen in the 
sequel that my suggestion an to the manner in which the 
egga are discharged from the body was incoiTect, while, on tlif- 
other hand, my views as to the method of cnpolation receive 
auppoii. The new observations refen-ed to above are as 
follows :— 

On the 22nd of May last Mr. Brittiebank found, new 
Myrniong, two specimens of Geovemerte^, a()parently raalu 
and female in copulation. The supposed male was very 
much smaller tbau the female, and was riding on the back of 
the latter. Tlie female was about three-quai'ters of an iuehand 
and the male only about one-quartei' of an inch in length when 
ci-awling. Mi'. Bnttlebank obsei'ved the s})ecimens for an 
hour and then posted them to mo, but unlbrtunately they 
were lost in the post, so that I was unable to deteiiniiie the 
sexes by microscopical examination. The iiote.^ and sketches 
nmde by this careful observer, howe\'ei', point strongly to 
the conclusion that the specimens were really male aqd 
female. Again, on August 5, Mr. Bi-itblebank wrote to mi; 
that he bad found another jiair coupled and lie adds " thu 
male only ci'awled over the dorsal suiface of the female." 
Unlbrtunately these specimens also are not ibrthcoming for 
microscopical exatuinatiou, but Mr. Brittiebank infoiras me 
that be watched them for a long tima 

The above evidence, though not absolutely conclusive, 
points strongly to the wtnclusioo that my suggestion Hfi to 
the manner in which the eggs are fertilizeil is conect. We 
have next to deal with the manner in which the egga are 
deposited. 

On July Uh Mr. H. Giles, of Creeksidfi, Nar-Nar-GooD. 
found a very tine upecimen of Geoneineiitis, which he kept, 
intending to send it to me alive. He forgot it, however, for 
some days, and meantime, on July 7tli, it deposited a ma£B 
of ^[gs, and on the 1 3th it was found ceiled lu-ound a second 
mass of eggs. On the lr5bh July I I'eceived fi-om Mr. Giles 
the jjarent worm and the two masnes of eggs which it had 
laid, the M'oi-m apparently in good health, and without any 
signs of nipture of the body wall, and still containing & 
number of eggs visible thmugh the integument. I kept this 
8]>eciRien uudet observation for a longtime, and on August Ist 
found it lying by the side of yet a third mass of eggs which 
it had evidently just de[Kisited underneath some moss in tbi! 
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'mvariuin. The parent niiimal sui'vived, Hjipai'ently hi 
pertect healtli and coudition, until Heptemliei' ll>tb, wlien I 
idlled and preserved it lor fiiture reference. 

It will !» observed that a)l tlie.se three lota nt'eggK (which 
I shall de-sci'ihe pi-eHcntly) were laid by an animal iu 
.captivity, and if this weie all the evidence forthuouiing some 

Itic might jwrhap.-* suggest that the laying of the e™s wiw 

i to the abnoi-mal conditions ol life, hb has been suggested 
the case of Ferlpittus. Fortunately, however, about the 
same time two otliei- obsmvei-s, Mr. Hennel and Mr, Fiddian, 
found similar ma.s.se8 of eggs in a state of nature, which they 
kindly brought to ine, and which subsequently proved to be 
andoubtedly eggs of OeonemerteB. Mr. Hennel obtained 
bis specimen on July iSth, in the damp Ijark of a gum tree 
OD tike Dandenong Creek, and Mr. Fiddinn's specimen was 
found beneath a stone, at Gveswick, at the end of July. 

The newly deposited e^^ of QeoinfinoieN av,ati'alieniiin 
are opaque spherical liodies about 06 mm. in diameter and 
of n white or nearly wljitc colour. Some thirty of these eggs 
are enclosed together in a sansage-shaped mass of colourless 
truDspai-ent jelly, about half an inch iu length, the 
iudividual eggs being scattei-ed through the jelly. The 
auiiace of the gelatinous matrix is sraootli, and the jelly 
appeal's to be common to all the eggs, instead of forming a 
special envelope ai-ound eadi, as in the ease of frog-s^mwn. 
One sueli mass of eggs is deposited at a time, and, as is 
t»vident from the obseivations recorded above, at least three 
can be diipi^sited in succession by the same animal, at 
ifitervalsof sevemldays, the animal itself remaining pertectly 
uninjured. Hence it appears idmost certain, although the 
actual deposition of the eggs has not l>6en observed, that 
they leave the liody separately, each by the narrow duct 
which leads fiom the sac or (.mpsule containing it to the 
exterior. Thb* dnct, then, appoai-s to serve Iwth for the 
admission of the spei-matozoa and foi* the extrusion of the 
fertilized eggs. The source uf the gelatinous material in 
wltidi the eggs ai-e deposited, and idso the manner in which 
the wliole mass is moulded into shajie, have yet to be 
disoovei'ed. ProlMvlily (tie animal dischtuges the egga and 
pourt) out the jelly as a sco-etion troui the suifece of the body 
camiiltancously, If this were done while the animal was 
alnwly crawling along the i-csult would certainly be one of 
the curious ^g-masses describeti above. We may compare 
hypnthatical pi-ocess with the tbrmation of the slimy 
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track whicb undei- ordinary circumstances the animal leaves 
tcbiiid it when it crawls, only in tlie latter case the secretion 
of slime, and consequently the slimy track, are eontinuouB. 
1 do not mean to suggest by this comparison that tbs 
gelatinous matrix is identical with the ordinary slime, for 
that I think highly improbable. 

With regard to the development of the eggs my observa- 
tions have been attended with very little success. The 
opacity of the enibi-yos, due to the presence of a iaree 
quantity of food yolk, rendei-s investigation of them in the 
living state exti'emely difficult, and the cutting of sections, 
which I also attempted, has not so far yielded satisfactory 
results either. As might have been expected, I have not 
found any trace of the Pilidiuni stage so chai-acteristic ')f 
.some marine neniertinea. So far as I can judge at preaent 
the development appeal's to be dii-ect. 

On August 26fch I examined some of the embryos from 
the masa of eggy which was found freshly deposited io the 
vivarium on August 1st. It was easy to distiuguiah two 
stages of development. In the firet the embryoa were 
spherical and each enclosed in a very delicate transpai-ent 
membrane. Each was about 0'6 mm. in diameter, opaque and 
solid-looking, and clotlied with shoit cilia, 'fhey revolved 
slowly inside their delicate envelopes and sometimes slightly 
changed their shape. In the second stage the embryos had 
emerged IVom their delicate envelopes and under the 
microscope they slowly ciuwled about, constantly changing 
their shape in an amoeboid fashion, elongating as they crawled, 
Tliey were clothed with short cilia aiid were still perfectly 
opaque. No eye spots wei* yet visible. 

The next stage observed was in the niass of eggs collected 
by Mi\ Fiddian at Creswick, some of whicb 1 examined on 
August 2Gth, about a month atler they had been found. 
When removed from the soft, investing jelly these embryos 
elongated tiieinselves greatly and crawled about prethr 
freely, much after the fashion of the adult woiTu. A single 
pair of eye spots was visible at the anterior end. Micro- 
Bcopic examination, by means of sections and otlierwise, 
showed that the proboscis, alimentary canal and nervous 
system were all well developed, even the chamcteiistic 
stylets of the proboscis being present. Hence, although these 
animals had not yet left the investing jelly, the developmeDt 
was nearly complete. The alimentary caual still contftined, 
bowevei-, a very large quantity oi unabsorbed yolk-gi-anules. 
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By G. S. Griffiths, F.G.S. 



This bold headland, at the moutli of the Rivev Barwon, 

*j)reseiits some features of geulogical interest. A crag of 

' grey sandstone, it owes its preserva,tion to the circnmatance 

that itfi seaward extremity stands upon a basement of hard 

lava, which rises jnst above the level of high-water. The 

I'eault of Buch an ai'mngement of the rocks is ilhistrated by 

Lthe profiles of two of the clifis, one of which consiate wholly 

■i»»f calcai'eoas sandstone, the lava foundation being wanting. 

Where the base is of lava, as it is in the cliff at B tu 

»tion A B, the profile has an inclination of about 43°, and 

jan easily be scaled. This shows that tlie rate of i-eceasion 

Kof the face of the cliff is much faster than that of the foot. 

rNow, the toot of such cliffa Is cut back by both the sea and 

' the weather, while the face is cut hack by the weathei- alone. 

As the wave.i and weather together work into the cliff much 

more quickly than the unaided atmospheric agencies can, we 

(eek for some special condition in the cliff itself, to explain 

■ihe slanting profile, and we find it in the toughness of the 

UIVA base, which hei'e retards the encroachments of tlie 

raves. 

If we now turn to the cliffs near D, we see that one is 

(vertical, and anotlier, which I have not drawn, is deeply 

pundereut at the sea level, so that it continually falls in great 

slabs, which encumber the beach. Here the entire face of 

the cliff is of homogeneous material, and the greater wasting 

power of the sea over the atmosphere shows itself in the 

.pTOfile, whicli is vertical where it does not overhang its foot. 

le aerial destruction is not less hei'e, but the sea scour is 

ich greatei'. Hence the difference between the profiles of 

; two cliffs. 

K 2 
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The uext circumstance ilhiNtrated by tbe local features 
is the effect of a lava flow upon the diatnbution of shallow 
water depnaits. 

The tongue of rock projected in a molten state across a 
submarhie plain of shifting siinds, forms a ]jerraanent ridge 
against which tbe swift currents nt ones heap up bars of 
sand. When these becouus very thick, so that the lower 
portions are not disturbed for long peiiods, the base of tlie 
maiiS may become cemented into hard rock by the percolation 
of lirae in solution, or from the moment sand is heaped over 
the uncooled lava, the gases and acidulated waters may slake 
the mass into compact strata. This has occuiTcd here, and 
tiius a spit seems to have been tbrmed, over which is spread 
a bed of clay which may be volcanic ash decomposed innitu, 
or an ordinary littoral deposit. Upon the top cf this clay 
bed is a very horizontal soil bed ; just such a saudy loam as 
is now seen to be capping the cliffs, very fine, and darkened 
with abundant carbonaceous matter. The next stage is that 
this land sui^&ce — which may have been no more than thu 
muddy fore-shore of the Barwon, or Lake Connewan"© — gets 
covered with sand, which is false bedded, and as far as I can 
see, untbasiliferous. Whether then this is a sedimeiitary or 
an eiilian deposit it is haixl to say, as &lse bedding occurs in 
rocks originating in either way. There are, however, thin 
beds of watar-worn congloraeiutts intercalated between these 
false bedded sandstones, which lead me to believe that tht^ 
coast was sinking and that tlie sands w^'o spread over thix 
spit by the sea currents. The old land surface humuH, 
although it has been compressed by the overlying sandstone, 
is still about two feet thick, and its upper mar'gin is very 
sharply marked off fi-om the deposit above it. This latter 
rises as a cliff foce to a height ol from seventy bo ninety feet- 
It is divided into at least three greater divisions, and them! 
again are I'esolvable into IcKser beds, all cuirent bedded. 
Thei-e are difterences to be observed whicii distinguish thf 
larger masses from each other. The middle bed at (me [Mirt 
of the cliff especialiy, contains so much lirae that every 
projection of tne I'ock wall carries its group of stalactites. 
At a coiisidemble height up the cliff feue there is a bed of 
conglomerate, or breccia, marked E in the seotions. Thu 
Rt^mes mv- small sized, some aro basaltic pebbles water-worn, 
thu rest ai'e of saiid(*tone, some i-olled and some not, many 
having a black burot look. The whole mass is very strongly 
cemented together by ciu'bonate of lime. It hi worthy of 
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notice, that while the old land surface at the base is quite 
level, the conglomerate bed rises from J. to 5 in that section. 
Oth^r simikf ^Mh lie above this one, aone lying horizontally. 

The lava flow is not seen to the west of the Barwon Head- 
land {B), but some beds of clay, of volcanic origin probably, 
though destitute of basalt bouldei*s, are to be seen at two 
levels. 

On the beach at E, which is about three hundred yards 
distant west of the last cliff, a bed cA ro^h conglomerate 
is being broken up by the waves. This is beneath the 
iiorizon of the lava flow at B, but it nevertheless contains 
plenty of basalt bouldei-s. Amongst other rocks there are 
quartz pebbles, and broken shells are plentiful. The stratum 
is about three feet thfck, and it lies betw-een beds of sand- 
stone. Wbfet^e the scour of the s6a has t^ol^ down th^ 
conglomeWtte to a s«it>oth flat floor, its varied tnaterials set 
in a bard matrix give to it the appearance of a g^ntic 
brawn. 

Tire Barwtm Head beds mtist be *eitteei- late Tertiaiy or 
Pleistooefte. When they were foniiiiig, Bass's Strait extended 
northwards 'of the pMsient coastline. Subsequently the areu 
rose agft^ifi, find when the present cliff tops were probably 
seventy to ninety feet lower than they are now, one extetision 
of Lake Ooh\iie'v<^atre southward covered them, and the silt 
from its floods spread their soil over the barren sand rock. 
More tilting up ^f the strata drove back thfe lake waters to 
the north ; <ft it may be that the Barwon cut through the 
sandstone rt(^ that lay between the lake and the «ea, and 
thus let out and lo^eted the waters of Connewarre, until 
they ftppfojuttiated their surface levels to that of the o6ean 
into whieh they Were discharged. 



Art. XI. -On the Goiulucfivit;/ of a Solution of Coppfr 

Salphate. 

(With Plates XV and XVI.) 

By W. HUEY Steele, M.A. 

[Read August II, 1892.] 

The following obaei-vations were made with the intention 
of examining, under varioua conditions, the conductivity ul" 
R salt solution, which is of some importance at present, 
owing to the attentioji being paid to solutions now by 
Ostwald, van't Hoit, and others. I chtj.^ copper sulphat* 
(Cu SOi+o HjO) to woi-k with, as that was the most con- 
venient. It is plentiful and easily purified, and copper is ti 
convenient metal to use for making the electi-odes. 

All the methods of measuring electrolyte resistance by tlie 
oi-dinary Wheatstoue bridge and galvanometer are more or 
less unsatistactoiy, the omy satisfcictory method being that 
suggested by Kohlrauach, miuicly, of using rapidly alteruat- 
ijig currents and a telephone, instead of steady currentM and 
a galvanometer. The alternate current may be produced by 
a small dynamo, but much more conveniently by an 
induction coil maintained by a few cells. A small coil 
is preferable to a large one, as tlte. statical charge on the 
electrodes, esi)ecially it they be small, is liable to introduce 
a seiious error, besides which is the annoyance of i-eceiving 
shocks on touching exposed parts of tlie cireuit, if one 
works with such high E.M.F.'n as are produced in a hirge 
coil. The coil I used, when maintained by four freshly 
charged Grove cells, gave a spark of I'ather more than a 
centimetre, but I generally used a much weaker primaiy 
cuiTent. A slide wire bridge ia genei'ally rocommended, but i 
found a resistance box more sensitive and more conveuiunt. 
The gi-eatest sensitiveness I ever obtained was about 1 in 
1500, that being with a resistance of 1500 ohms. The dis- 
ti'ibution of resistances wliich ia raoat atlvantageous lu the 
arms of the ordinary Wheatstone bridge is by no means the 
best in Kohlmusch's aiiungeinent. In the former, it is 
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necessary to aiTange the aims so that when the resistances 
are balanced, the maximum cun-ent shall pass through the 
galvauometer, and generally the variable arm can be mo 
arranged that there is no perceptible deflection of the needle. 
But ill Kohh'ausch's method, one cannot get complete silence 
in the telephones, and a variation of say 1 per eent. is more 
noticeable in a feeble sound than in a loud one, and so 
(unless the currents be very weak) the arms have to be 
aitanged to send the minimum cuiTent through the 
telephones. This method also ditfei-s fi'om the ordinary in 
its inability to nieaauT'e with aoeiii-ocy low resistances, less 
than 10 ohms, neither can it measure very high resistances 
more than 50,000 ohms, although, with the box I had, I could 
otherwise have measurad 1,000,000 ohms. Where one tries 
to measure these high or low resistances, it is found that 
when the resistances are approximately balanced, it takes a 
considerable alteration, say 5 per cent, in the variable ann, to 
produce any perceptible cUange in the sound in the telephone, 
and when the change is produced, it is not so much a change 
in intensity as in quality — it almost seems like an alteration 
in pitch, though that could not he. Besides overcoming the 
difftculty introduced by polarisation, ther'e is an enormous 
advantage in Kohlrausch's method in the way ut I'apidity. 
Making an observation is the matter of seconds, instead of 
minutes. 

The cell I used to examine the effect of change of tempeni- 
tnre on conductivity was a glass tube (see Fig. 1), about 
20 cm. in length, and 1 cm. in diameter, -slightly bent. Tlie 
ends of tliis fitted into two flat copper cups, with holes in tlie 
ndes, titced with slightly conical uecks. These cups were 
about 7 cm. x 5 em. x 2 cm. The space between the 

flass and the copper nocks was tightly piicked with loose 
emp, and formed a perfectly water-tight joint. Wiies 
soldered to the cups gave a means of connection, the cups, 
or rather their interior being the electrodes, the suriitceB 
exposed to the solution being about 80 square cm. The 
cups were closed at the tops by blocks of indiarubber cut to 
fit. I had some difficulty, however, in making these quite 
water-tiglit, and tried several methods of stopping up the 
ciuckti. It was easy enough to stop them at ordinaiy 
tempei-atures, hut the difficulty was to find some cement 
that did not soften at 100° C. Seahrig-wax and putty were 
among the things I tried, hut neither remained water-tight 
at 100° C. A solution of indiarubber in naptlia was finally 
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tried, and witli etmpletfi sneeeas, and I f'ounil the whole cell 
iinw wnter-tiglit even uudev considerable lij'di-oetatie 
pressure. Glass tubes were passed tliroiigb the indiavubber 
blocks, and Liehig coiidensei-a were attached to tliese by 
pieces of indiarubber tubiug. The inner tubes of the 
cimdensera were closed at the top by corks. 'Die condensers 
were hold vei'bically by clamps, and the ceil was thas 
suspended. It was immersed in oil to a depth of about 
6 em, (dotted line in figure). I bad to keep it hung, as my 
batb WAS copper. I tested the insulation of the oil, an^ 
could get no eun-ent through a very sliglit thickness of it. 
When heating a solution, air bubbles began to fonn rtt 
about 75° C. The bending of the tube was to allow the 
escafl:ie of these when they t>ecfime lai'go enough, as well as 
to allow the steam to escape more i-eadily when the tempei-ft- 
ture rose to boiling point. The condensera were, of course, 
ititended to keep the solution at a constant strength. 
Ob«eivations of the i-esistance above 70° were made after the 
solution had been well boiled, so that there were no air 
bubbles to increase the resistance of the system. 

To observe the temperature, I took a glass tube of the 
same section and thickness as that of the cell, and corking 
one end, I partinlly filled it with the same solution as that 
with wiiicli I was working, and putting the thermometa* 
into thin, I put the tube in a slanting position in the batb. 
Under these conditions, I fonsidered tiiat the temperature of 
^ the solution in the second tube ougiit not to differ much 
fi'om tiie temperature of the solution in the cell. For extrft 
seeui'ity, howevei', I always kept the temperature within a 
degree or two for several minutes, and within ^ degree for 
abimt half a minute before taking a reading of the resistance. 
The salt I used was ordinary eommeroial copper sulphat* 
which I purified by m.iking strong super-saturated solutions 
in distilled water, and taking the crystals which were 
deposited before the solution be&ime cold. I obtained th« 
strength of each solution by weighing the amounts of salt and 
water in it, and checked the results by taking the density 
with hydrostatic balance, using a glass sinker, and tbeA 
comparing these values with a series previously obtained an4 
j>lotted. 

1 made a very great numtier of obaeivatioim altogethet; 
but finally have drawn my conclusions from eight sets, 
which were the last made, and on which I spent more time 
and pains timn on the other's. In the results which follow. 
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T is the tempemttire centigrade, jK the observed resistance of 
the system in legal ohms, and k is the conductivity^ i.e., the 
reciprocal of the specific resistance. Taking s as the specific 

resistance r = ^^, where r is the mean radius, and I is the 

length increased by -8 r at each end, --2 is a constant for 

the instrument determined by measurement once for alL 

Thus k z=z —2 . ^ and log k = log _^ — log i? = 1*2540 — 

log JS, so th^t the calculation of k from tlie observed resist- 
ances is very simple. The following tables show all the 
observations used fi'om which I calculated my results : — 
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I had now to find, first, the law of variation of conduc- 
tivity with temperature, and second, its variation witii 
strengtli of solution. In working out the former, I took 
20° C. as my standard, and in what follows, t is the excess 
of temperature over 20°. I found that each set of observa- 
tions was given within the limits of en'ors of observation 
by the formula Ic^ ^lc^{\. + a t — p t^) k^ and A^q being 
the conductivities at 20° + ^°C.and 20° C. respectively. To 
determine a and ^ as accurately as possible, I worked it out 
in each case by the ** method of least squares," working 
from the conductivities at 20, 30, 40, 50, 60, 70, 80, 90, 
and 100° C found by interpolation from the results given 
above. 

The values I found are shown in the following table : — 
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Frum this table it will be seen that a. and /3 are fjiii-ly 
constaat for all solutions, tliough periiapa a iiici-eaaea sliglitly 
with the eonoeiiti-ation. Tlie eiTors in /3are too great and 
too irregular to indicate any law of variation. Xssumiug 
then that a and ^ are constant, we tind the mean vaiiiea artj, 
a. — -022U ; ^ = 000121. In a th« probable enw of the 
result is 'OOOoi, or a little less than 2^ per cent, of the whole. 
Although the values of a and ^ thus (bnnd give the condnc- 
tivily with fair accuracy, yet they fail in one particular. It 
will be seen on examining the results in the uase of the last 
two solutions, that there is a temperature of masimum con- 
ductivity somewhere between 90 and lUO" C. In previous 
experiments, however, I got maxima between 90 and 100°, 
with solutions of 3 and 6 per cent., it being very marked in 
the latter case. It is possible that there may be a maximum 
in every ease, but generally above 100° C, and that its 
position way vary considerably with very small impurities 
in the .solution, though I do not know what impurity I could 
have introduced in the one case and not in the other, as in 
each case I used water distilled in the same way, and salt 
from the same vessel. 

I fthould remark that, in calculating a and P in the case of 
the solutions that have a maximum under 100°, I ouJy used 
the results between 20° and 80°. 

It now remained to determine the law connecting con- 
ductivity and concentration (A; anil it). After trying varioua 
fbrmulse and plotting several functions of k and n, I at last 
suspected that k varied as some power of ii, and on taking 
logarithms and plotting them, I found the resulting curve 
very neaily a straight line, the deviations from It being such 
as might arise fram eiTors of observation. Putting h — a n'', , 
we have lug /,■ = log a + t log n. This is a very simple'' 
form to work out by "least squares," and I found the 
constants wei-e (( — -00-103, b = 'TOe, the average error 
being 3'4 per cent. The general expression for the conduc- 
tivity thus becomes k = -00403 x rt''« (1 + -0229 ( — 
■000121 t^. The curves I, II, and HI show the relations 
between tbe conductivity and temperature tor three diderent 
solutions, and may be taken as typical. The curves them- 
selves are plotted fi-om the mean values of the temi}eratuie 
coetficieuts, and the crosses show the actual observations. 
Ab I remarked previously, the coetKcients are probably some 
function of the concentration, but my results are not accurate 
enough to determine it. Curve IV shows the logarithms of 
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the different values of the conductivity and concentration ; 
as before, the curve showing the mean calculated values, and 
the crosses the observed values. 

The following table gives the conductivities for sev6tal 
concentrations and temperatures, and may be useful fd* 
reference : — 
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DESCRIPTION OF PLATES XV AND XVI. 

Fig. 1. — a, glass tube; b h, copper cups; c o, indiarubber 
blocks; rf, hemp packing; e e, Liebis condensers ; 
/, level of solution in cell ; gr, level of bath in 
which cell is immensed. 

Fig. 2. — Curves I, II, III, showing agreement between 
mean value of temperature coefficients, and 
values in typical cases. Abscissae represent t-efm- 
perature centigrade ; ordinates, conductivity. 

Fig. 3.= — Curve IV, showing that the connection between tbe 
logarithms of the concentration and conductivity 
is linear, and con^^equently, that the conductivity 
varies as a power of the concentration. Abscissee, 
logarithms of conductivity; ordinates, logaritbiBR 
of concentration. 
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Art. XIL — I%e Lichens of Victoria, Paii L 
Bv Rkv. ¥. R M, Wilson. 

me 

fBead NoYembcr 10, 1892.'; 

INTRODUCTION. 

1. — The Structure of Lichens. 

Lichens are cellalar plants, and consist generally of 
tkallus, apoikecia, and spei'magoiies. 

1. The thallus is usually composed of layers (a) coHical, 
(6) gonidial, (c) meduUarjf, and {d) hypothaUine, 

(a) The cortical layer, which occurs on the upper surface 
of most, and also on the under surface of many lichens, 
varies in composition, but is genemlly formed of closely 
compacted cellules. It varies also in colour, in thickness, 
in degree of tenacity, and in smoothness of surface. The 
inferior cortex of many lichens is furnished with rhiziiiOB, or 
root-like filaments, b}^ which the plants are attached to their 
substratum. 

(6) The gonidial system, which generally occura immedi- 
ately under the cortex, is specially chai'acteristic of this class 
cf plants. When the gonidial cells are completely filled 
with bluish or olive-green matter, they are called giunula 
(joniTiia; but when the yellowish-green contents are 
surrounded by a hyaline space within the cell, they are 
called gonidia. Both kinds are usually 8pha8ix)idal. In 
some genera the gonidia are flat and irregular in outline, 
chroolepoid. Some lichens are chrysogonimic, with golden 
yellow gonidia. 

(c) Tlie medulla, which is found beneath the gonidial 
system of many lichens, consists of colourless, tubular, and 
articulate filaments, more or less closely compacted or 
interlaced. 

{d) The hypothallus, which is spread under the thallus of 
some lichens, is usually of a dark colour, and is formed of 
the filamentous growth arising from the germinated spores, 
on which the other parts of the thallus are deposited. 
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2. Tbe apotliecium, or reproductive organ, consists of 
(1) an excipulvm, either pale ov dark, on wiiicb lies (2) the 
hypoikechim, also either dark or colourless. Fi-om the 
Riirface iif the lattei' rises (3) the thacium. or hymenium, 
which contains theca:, genei'allj suiTounded by jitn-aphyses 
or club-shaped filaments, ali wJiich are usually glued 
together by the yelafiva hywema. The surface fonned by 
the conglutinated apices of the paraphyses is teimed the 
epithecium ov dii^k. The bypothecium of nucleated apothecia 
is styled a penthecmm. 

The vai'ious fonris of apothecia are (a) lea.fnori'ne, i.e., 
oi-biculai- and bordered by a tin lline margin ; (b) lecideme, 
i.e., orbicular with no tlmlline margin, but often bordei-ed 
by the edge of the excipulum or hypothecium , whicb is 
called a jn'oper margin, i.e.. a margin propei' to the apothe- 
ciuni ; (c) graphidi-ne, i.e., like writing, irregular in iorni, 
but typically narrow and horizontally lengthened ; and (d) 
pyreiiodine, i.e., ghibular and nucleated. 

The thecal contain spoi^es, usually 8, but sometimes 1, or 
2, or 4, or G, or sometinjes iunumei-able. The spores vary 
much in size and fonn and colour and contents. Some are 
divided into two or many cells, and some are simple. The 
outer and inner walls are called the epiapore and eoidospore. 

3. The spermagones are small thalline tubercles, containing 
a colourless receptacle, within which there arise minute 
filaments, either simjile, when they are termed stei-igmcUa, 
or articulate, when thej' are termed arihrostin<}mata. 
These filaments cany upon theii' apices veiy minute bodies, 
called spe'>fiiatiu, which are of various shapes, hut genei-ally 
cylindrical, and which are readily separable and pi-essed 
foith in great numbers through a pore in the apex of the 
spermagone. The sj>ermatia are supposed to fertiltne tlis 
apothecia, but their function is not known. 

There are also other bodies occasionally found on tbe 
thallus. Pyeniden arc small organs of a dark colour. 
containing filaments called baaidia, which bear, singly at 
their summits, minute, generally oblong, bodies, called 
titylosporef. These are by many authors supposed to be a 
soi-t of secondary fructification, and by others afiirmed to he 
minute fiingi. OyplttUcE are minute excavations in the 
under surface of certain lichens. Their function is unknonn. 
When they are apparently filled with white or yeUow 
powder, they are called jtsfiidocyj^hella: Cephaloma are 
tubercles of vaiious shapes, which are found on many species. 
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and (^oataiu cells or gi'anula gotiima. Theii- fiitiotions are 

Jniiknowu. SovfidUi are powdery protrusions of gonidia and 

1' portions of tlie interior tiirough the surface of tlie thallus. 

I some species, the npothecia are often converted into 

ijredia and are sterile. This formerly constituted a genus 

/^ariolana, from which this formation is styled t'Ui'wlanoid. 

ffhe surface of the thallus is often roughened by niinnte 

thftUine excrescences, which formerly gave lise to a genus 

^sidium, by which name this formation is still distinguished. 

The obsolete genus Lei>Ti.i.rlii- was formed of lichens whose 

tbiillus is pterile and pulverulent. The ob^iolete genus 

Sjdloma has been found to consist of cei-tain small fungi 

parasitic on lichens. Various other foreign growths are 

^occasionally detected on tneir thallus and apothecia, Sorae- 

Bimes minute algje, or fungi, or portions of mosses will come 

Hnto view under the microscope; but their structure is 

Evidently very diifereiit from that of tlie lichen with which 

(hey are found. 



2. — The Uses op Lichens, 

Their chief design in nature seems to be to form a 
■egetable soil for the growth of higher jjlants. It ia 
■cmarkable that no poisonous piinciple ha.s ever been 
found in any species of lichen ; yet, with the exception 
oi a few kinds, they ai'e seldom eaten by animals. Snailft 
devour them, and there are microlepidopterous larvie which 
upon them. On a coral island in the Indian Ocean, 
found lichens with the traces of the claws of ci-abs, which 
lad evidently sought nourishment from them, especially 
from their apothecia. The omnivorous Accivim desfmctor 
seems to infest lichens, both in the field and in the herbarium. 
tSome species aSbrd nourishment to the higher animals. 
What is called tlie veintleer moss is a lichen, and is well- 
;iiown as the chief food of the reindeer in Lapland. There 
'8 also species in other lands, which are useful as fodder for 
lomestic animals. Even human beings occasionally use 
ime kinds for food, others are employed for medicine, and 
again have proved valuable for the dyeing of clotli. 



3. — The Geooiuphical Distrtbotion of Lichens. 

The growth of lichens in Victoria depends chiefly on the 
potsture of the various districts of the colony. On the 
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plaiiiH, and eveu on the hilU, notth uf the Dividing R»uge, 
they ai'e uiuch fewer than ou the southei'n slopes of tlif 
Baiige, and im tlie bilk and in the foi-ests towtti-da the coast. 
Sub-AJpine s))eciea are found on tiie lofty mountains of 
the Vitjtoi-ian Alps, and sub-tiupical species in e«st Gipp-s- 
land. This liitter district, indeed, from its position near the 
waiin ciiirents of the Pacific Ocean, and Hheltered irom tte 
Southoin Ocean by Tasmania, is physically, i-atber a part fif 
New South Wales, than a province of Victoria. 

The annual firing of the forests has destroyed, and is 
destroying, many spots which used to he good collecting 
grounds. As lichens live only by the influence of air 
aad moisture, their growth is intermittent ; and many of 
them increase very slowly, probably continuing in life for 
centuries, and bbeii' reproductive organs are supposed tn 
remain fertile for agee. The desti-nction of such plants is a 
loss which cannot be readily made good. Many of them 
are of more rapid growth, and some of them ai-e annual. 

In favom-able lociilities they are found on the earth, on 
stones, on rocks, on the bark and lenvea of trees, and on 
other plants, even on other lichens, on dead wood, on 
decayed moss, on fallen leaves. Sic, on dry houes, on leathei', 
on glass. Some pi'efer one substratum and some another, 
and some grow iiidifierently on any. Some saxicole lichens 
grow only on calcai-eoua rocks, some (jii siliceous rocks, and 
some ou any. Certain kiTids love the mountain, and some 
grow only ou Alpine or sub- Alpine heights ; otbei-s love the 
plain. Some grow only in wet places, others in the dens*? 
sunless shade, either on trees or iji caves, or under over- 
hanging rocks. Some like the neiglibourliood of the sea. 
othei-s of rivers or lakes. Some live in the water, either 
constantly oi occasionally subme-i^cd, in the channels of 
Btreams, or on the seashore ; and .some flourish on the slate 
rooffe of houses. 

4. — The Collkctincj of Lichenm. 

The collecting of lichens is be.st done in tine, but not to» 
dry. weather. Tiiose which grow closely attached to thv 
bark of plants, may be secured by cutting off the bark with 
a strong shaip knife. If a jsiece of wood is taken along 
with the bai-k, so much thu bottei', as it will pi'event the 
bark curling up when dried. Tlio tough timber of our 
fences anil decorticated hardwood ti-eea, on which some 
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grow, will need tlie use of cold cliiael and liammef. Rocka, 
eapeciajly gi-anitic and basaltic, require a light well-tempei-ed 
Bteel chisel, by which tolerably thin pieces can he detached 
fi-om almost any rock by the exercise of a little gkill. 

All that is necessary to preserve the specimens is, to fold 
them up at once in soft ))aper (iiewspajier will do), to prevent 
them rubbing against one another in tho bag in which they 
are carried home. Those which grow on earth require more 
careful management. They need to be collected witli a 
sutGcieut piece of earth, and tenderly wntpped up. When 
brought home, the earth needs tn be pared off under the 
specimen to a level surface, and then solidified by the 
application of a solution of iainglaas in Hpirita of wine. The 
solution, when liquefied in a bottle under a heat of 25° 
to 30° C, or 77° to 86° Falir., is dropped with a camel hair 
pencil on to the earth till saturation, taking care not to let 
it touch the thallus, which it would discolour. It should be 
applied undei'neath. Wlien, after i\ day or so. the earth, 
thus saturated, has become diy on the surface by exposui'c 
to the ah', the specimen should be pliiced for a few days 
under suHicient pressure to keep it in sliape ; it will thus 
harden into a form suitable for glueing on to jiaper, as 
described below. 



5. — The Herdauium. 

The mounting and arrangement of lieheus will be moat con- 
veniently ciiiTicd out by glueing each specimen (with Bussiaii 
flue) on to the centre of a piece of wi-iting-piiper, with a space 
elow to record the nauie of the plant, the sulistratum on 
which it wan found, the place and date of finding, and the 
name of the collector, and with a space above to recoi'd noteK 
of examination. These pieces of wrJting-papei' may be then 
pinnet.! at each end on to quarto single sbeets of whitr 
cai'tndge paper with " lill " pins, six specimens of the same 
species to tlie sheet, if small, or two if hii'ger, They can 
thus be easily detached for special elimination. The lai^est 
spedmens may be glued on to the cai-ti-idge paper itself. 
These sheeb^ of specimens should l>e enclosed in a quaito 
cover (rf cartrtdce paper, one species, or even one variety to 
each cover, aud the covers, put loose, with the open side 
inwards, into a quarto book covei of pasteboard (thi"ee lily), 
^ned together by n strip of strong white hhidei's clotu, of 
Buch width that each cover, when filled, is two inches thick. 
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For convenience of moving them to fumigate, &c., the books 
should be aiTanged in open boxes in an upright i-ow. The 
most convenient size of box is that of J.D.K.Z. Geneva cases. 
The boxes being an-anged like abelves, the naraes of the 
family, series, genus and Bub-genus ai-e written in large 
tiharaot«i'8 on the hacks of the book covei's, and thus at a 
glance down the herbarium, the needed hook can be readily 
seen and easily taken out. The names of the specieK 
enclosed in the books should be written on the left hand 
lr)wer corner of each doubled cover, and thus any specimen 
can be conveniently found and I'eplaced without delay. 

To preserve the specimens from the i-a^ages of insects, 
they need to be occasionally exposed to the fumes of bi- 
sulphide of carbon in a covered watei'-tight case. Tlie 
quantity of fluid required depends on the completeness with 
which the case is tilled by the boxes. A few ounces in a 
small cup will serve for a case measuring inside 3 ft. x 2 it. 
X 1 ft. 3 in., which will contain three boxes. 



6. — The Examination of Lichens. 

The examination of hchens for ordinary purposes is most 
simply and expeditiously can-ied out by detaching a small 
portion of thallus or apothecium, or a spermagone, and 
putting it with a drop or two of water on a glass slide for a 
short while to soak, then bruizing it down gently with a 
pen-knife, till it is apparently dissolved. A dry cover is 
apphed, and gently pressed down with a dry knife. The 
slide is then put under a microscope having a good \ inch 
object glass, and au eye piece magnifying from 250 to 300 
diameters. When more careful examination is needed for 
drawings of structure, a fine section will need to be made 
of the moistened apothecium, &e., with a section cutter, or 
with a shai'p surgeon's knife, under a watchmaker's len& 
It will requu'e gi'eat nicety to make a good section, neither 
too tliick and o(.>aque, nor too thin and deprived of laige 
spores. Drawings and measurements may be made with a 
camera lucida and a micrometer. A home made camera 
lucida can be easily constructed by cementing a half of a 
glass cover on to the end of a thin plate of brass, having at 
the other end an aperture to correspond with that of the 
ere piece, and bent in the middle at an angle of 45 
negreea. 
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■ The chemical I'c-ageiits iised in examining speeiinens are 

feuried bv some lichenoiogiats as being uurelmlile. They 

are, however, valuable as^'isbants* in determining species, 

although tliey may not be absolutely conclusive taken by 

themselves. The usual formula by which the solution of 

^^ydine (aigniSed by the letter Ij, ia prepared ia — iodine, 1 gi-., 

^^ud. poti^s., 3 grs., distilled water, ^ oz. For all practical 

^^wirposes, however, a strong enough solution is made by 

^l^tting a few grains of iodine into a small phial of water 

and allowing it to stand a day or so. The solution needs to 

Ih3 kept in a glass-stoppered bottle of dark colour, or covered 

with tin foil to exclude light. Hypochlorite of lime (nigni- 

h"ed by tlio letter C), is preparetl by putting a small fHirtion 

of chloride uf lime into a nhial of water, and shaking it. 

When the fluid clarifies, it is ready tor use. Hydrate 

of potash (signified by the letter K), is composed of equal 

R eights of water and caustic potash. It may be well 
1 infoi'm the beginner that wdien the water is added 
I the caustic potash, a good deal of heat is evolved. It is 
ell, therefore, to previtmsly warm the bottle, lest the 
sudden heat should break it. The supply of caustic potash 
needs to be kept fi-om the air by beeswax round the stojiper 
of the bottle in which it is preserved. The hydrate should 
also be kept in a stopimred phial, and must be u.sed care- 
fully, aa it corrodes clothing, iic. These re-agents niay he 
ap|)lied, a di'op at a time, by means of thin I'ods of glass ; 
keeping each rod for its own solution, and wiping them dry 
on an old rag after using them. 

The application of C and K. in either to the surface of the 
plant or to the medulla. The younger part of the thallua is 
the best for examination. In cold weather, a little heat 
needs to he applied to hasten tiie action. This may be done 
either by placing the phial with the solution in a cup of 
wai-m water, or by putting tlie ]tart under examination close 
to the mouth and breathing heavily and repeaiedly on it 
after touching it with the solution. First apply C to a 
portion of the thallus, and note the result. Then to another 
|tortion apply K, and. after watching the effect a short 
while, add C and note the results. To examine the action 
on the medulla, scrape otf a portion of the cortex from 
another part of the thallus, and apply K and C in the 
same manner. The more fifsbly made the solutions are, 
and the moie cai«fully tliey are kept from the air, the more 
iahle are the insults. 

L 2 
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7. — The Classipiuatiun of Lichens. 
The claasificatitm of licbeiis adopted in the following! 
(mges, is that of Nylander, as the most natiu-al, being baseti 
upon the consideration of all tlie parts anil organs of tlie 
plants, and lixLibiting their place in reference to the neigh- 
bouring classes of Algie on the one side, and Fungi on tlio 
other, 

8. — The Histohv of Vktouian Lichekology 

Begins with this century. The liret lichens collected iii 
Victoi'ia ai-e I'ecorded in an appendix to Flindera' Voyage 
to Terra Australia, published in 1814. Tlie collection was 
made in various parts of Au»ti'alia and Tasmania by 
Mr. Robert Brown, who accompanied Captain Flinders iu 
his investigation of the cojists of New Holland in 180:i. 
Brown's specimens were afterwards re-examined by Rev. J. 
M. Crombie, and the result recorded in the Joui-nal Lin. 
Soc, 1880. 

In 1848 and 1849, Dr. Ferdinand Mueller, uow Baron 
von Mueller, collected a number ol' lichens in Victoria, and 
sent them to Dr. Hanipe, who determined the species. The 
list appeared in the Report of the Goverumeut Botanist tn 
the Victorian Council, 1854. A second pai-cel of t«pecimen.s 
eoUected in Gippsland and the Austiulian Alps, was sent to 
Dr. Ham] HI, and enumerated by him in HchleelitendalK 
Linnrea, 1856. This list was traiiscrihed into the Govern- 
ment Botanist's Report to the Victorian Legislatii'e 
Assembly, 1858, Tlieae namings by Hampe need revisal, 
in view of the more minute examination of later lichen- 
ology. 

A few lichens collected by a. visitor from Gla-Hgow, Mr. 
Hugh Paton, wei-e named by Dr. Stii'ton, and published hy 
him in the Pi'oceedings of the Royal Society of Victorin. 
September 1880. They are live in numbei', iind all new ti> 
science. 

Coiiections have been made by Meaai-^, R. Wilbelmi. 
D, SulHvan, C. Walther, Mermll, C. French, and Mrs. 
McCanu, and forwarded by Baron von Mueller to Europe. 
The ea.riier coliectitma were sent to Dr. Kreni]>elhubei', of 
Blankenhei'g, on the Hartz Mountains, by whom their 
names and tlie dcsci-iptions of new species wei-e published 
in Dun Verkandl. des Kaie. Kmn. Zool. Bot Oeacl, in Wien,, 
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1 880. A list of the names was printed in the Supplement 
to the eleventh volume of the " Fragmenta Phyt. Austral." 
Authentic named specimens of most of th«se are preserved 
in the Melbourne Botanic Museum. These determinations 
of Krempelhuber have been revised by Professor Jean 
Mueller, of (Jeneva, in the Ratishon Flora or Bot Zeit 
1887. Tlie later collections received by Baron von Mueller 
were sent to Professor Mueller, by whom their names and 
the descriptions of new species are recorded in the Ratishon 
Flora from time to time. Authentic named specimens of 
most of them are preserved in the Melbourne Botanic 
Museum, and a list of those named from 1881 to 1887 
is given by Baron von Mueller in the Victorian Naturalist^ 
October 1887. 

Collections made by Miss F. M. Campbell (now Mrs. 
Martin), by Mr. F. Reader, and bj'^ Rev. F. R. M. Wilson 
were sent for determination to l)r. C. Knight, of New 
Zealand. Subsequently, some have been named and des- 
ciibed by Rev. F. R. M. Wilson, and lists of them have 
appeared from time to time in the Victorian Naturalist, 
October 1887, June 1888, August and September 1889, and 
April 1890 ; and latterly many, especiallj'^ of the crustaceous 
kinds, have been submitted to Professor Mueller, whose 
determinations have not yet been published. 

In 1891, a paper entitled "Lichens Collected in the 
Colony of Victoria, by Rev. F. R. M. Wilson," was published 
by the Linnsean Society of London. Many of the names 
and descriptions there given are reproduced in the present 
paper, but some are altered. The alterations of names are 
noted in each case. 

Those localities to which no name is appended have been 
ascertained by the author. 



CLASS LICHENES. Micheli. 

Thallus containing gonidia or gi'anula gonima variously 
disposed, and very often also crystals of oxalate of lime. 
Fructification consisting of spores in thecse ; gelatina hymenia 
in most species becoming blue, in others reddish, and seldom 
unafl^tea by the application of an aqueous solution of 
iodine. Spermagonia in minute thalliue tubercles distinct 
from the apothecia. 
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FAMILY I.— COLLEMACEI. 

Tlmllus usually dark in colour, black, brown or olivf, 
fioiTietiiuea aaliy or bluish, various in form, gelatinous in 
substniiee, enclosing granula goniuia, which are varicniijly 
aT'i-aiiged, moiiiliforin or enclosed in sacs or dispersed. 
Apotliecia usually i-ufescent or piJe, sel'loiii black, generally 
lecanoriiie or biatorine, rai-ely cudocarpoid. 

THIBE I, — LiCHISEI. 
Tlmllus blackish or brown, small, tiliforui, cies|>itoso-fruti- 
culose or depresso-radiate. Saxicole. 

Genus ]. — Ei-uebe, Fr. Born. 
Thallus fruticulo.'ie, fililbrm, branched and entangled ; 
gianula goniina lai-ge, arranged chietly under the cellulose 
cortex sub-transversely, two or four or moi-e together. 
Apobhecia endocarpoid in thickened portions of the tballus 
8[>eru)atia cylindriciil. 

1. E. pubescens, t'r. 

Thallus blackish brown, small (about 3 niillimeti'es bigli, 
■1 mm. thick), much branched, somewhat decumbent, slightly 
rugulose, containing bi-owniali green granula gonima, Dia^ 
cious. Spores S, colouiless, oblong, simple or 1 septate, 
■Oil to UlU X 003 to OOi mm. (Nyl.) Pai-apbyse-* 
indistinct. 

Hab, on sub-Alpine rocks, Mount Macedon, Steiile. 

Previously named by me (Ti-ans. Lin. Soc. 1S!)0) St'i'ji- 
nema epliebluiden, Wilson, from a few small imperfectly 
developed specimens. The lenticular con-colorous bodies 
then noted by me as apparently uoimected with the plant, 
were possibly foreign to it. 

GeSUS 2. — LiCHJNA, Ag. 

Tballus brownish black, fruticuloae, firm ; gruoula goniniu 
bluish ; apotbecia terminal in aub-globoae open tliaUiuo 
receptacles. S[>ermatia oblong. Spoi-es 8, colourless, el]i[>- 
Boid, simple. 
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1. L. pygincea, Lightfoot. 

Thallus small {\ inch or a little more), bmncbes flattened 
towards the apices. Spores 022 to 029 X 'Oil to 016 mm. 
Nyl. Gelatina hymenia unaffected by iodine. 

Hab. on maritime rocks washed by the sea. Rep. Gov. 
Bot. 1854. Doubtful ; probably the next species. 

2. L. confinis, Ach. 

Similar to the preceding, but smaller, in more compact 
tufts, and with terete branches. Spores '0195 x 'Oil mm. 
(Nyl.) 

Hab. on maritime rocks between high and low water, 
Sandringham, Barwon Heads, Lome, Warrnambool. 

Tribe 2. — Collemei. 

Thallus various in form, membranaceous, lobate or laciniate 
or microphylline, sometimes fruticulose, sometimes granu- 
lose; rigid when dry, turgid and gelatinous when moist. 
Apothecia lecanorine, in a few cases biatorine, in still fewer 
endocarpoid. 

Genus 1. — Synalissa, D.R. Nyl. 

Thallus small, of various forms, incrusting, submembran- 
aceous, granulose or fruticulose. Granula gonima in globular 
cells. Apothecia innate, lecanorine, or rarely endocarpoid. 
Spermatia oblong. 

1. S, cancellata, Wilson. 

Thallus black or obscurelv olivaceous, submembranaceous, 
cancellate, minutely atro-granulose, effuse at circumference 
and encrusting the substratum. Granula gonima light green, 
contained in gelatinous sacs (inky with I), 1-5 in each ; also 
moniliform among fine elementary filaments. Apothecia 
minute (to '25 mm.), prominent in the thalline granules, 
one in each, at first endocarpoid, at length rufescent, 
lecanorine, elevated, disk concave or plane, with thalline 
margin withdrawn. Spores colourless, ellipsoid or ovoid, 
simple, with narrow epispore, OJ to 012 x 004 to 006 mm. 
Paraphyses slender ; thecse cylindrical ; gelatina hymenia I, 
vinous, then yellow. 
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Hab. on sub-Alpine rocks and moes, Mt. Macedon. 
Previously named by me (Ti-ans. Lin. Soc. 1890) 8. micro- 
caeca, Born, et Nyl. 

Genus 2. — Collema, Acb. Nyl. 

Thallus very various, gmnula gonima moniliform, no 
distinct cortical layer. Apothecia rufescent, usually leca- 
norine ; bypothecium distinctly cellulose; spores eight, 
colourless, commonly multilocular, rarely simple. 



Sub-Genus 1. — Collema, Spores ellipsoid. 

I. C. IcevCy Taylor. 

Tliallus olivaceous, under surface paler or cinei'ascent, 
smooth, rotundo lobate, undulate. Apothecia rufous or 
fusco- rufous, plane, at length convex, with a thin entire 
thalline margin. Spores fusiformi ellipsoid, 'OlS X 'OO* mm.^ 
3 to 5 septate, and also longitudinally divided. Granula 
gonima moniliform. Gel. hym. blue with iodine. 

Hab. among mosses on granitic rocks, M*Crae's Island* 
Rep. Gov. Bot. 1854. Tnuiwool, Beaconsfield. 

Previously named by me (Trans. Lin. Soc. 1890) Leptogium 
olivaceum, Wilson. 

Form granulcUum, Wilson. — ^Thallus olivaceous or fusco- 
olivaceous, here and there plumbeous ; beneath paler, firm, 
mi>derate (one inch wide), smooth, very often near centre or 
wholly obscurely granulate. 

Hab. on bark of trees, Warrnambool, Gippsland, Kew. 

Vovm finibinatuvij Wilson. — Thallus crisped at circumfer- 
ence, and isidioso fringed. Sterile. 

Hab. on bark of trees, Warrnambool. 

Form isidiosxim, Wilson. — Thallus plumbeo coerulescent, 
here and there olivaceous, membranaceous, thin, plicata 
undulate, more or less covered with coesious or obscurely 
plumbeous isidia. 

Hab. on bark of trees, Warrnambool, Gippsland. 

2. G. 2)luniihexi7)i, Wilson. 

Thallus plumbeous, small, complicate, membranaceoos, 
rotundo-lobate, lobes undulate. Apothecia minute, often 
ciowded, rufous brown, sessile, plane, thalline margin entire^ 



The Lichens of Vietoria. 153 

Spores ellipsoideo-fusiform, "62 x 004 mm.., 5 septate, and 
also longitudinally divided. Gran. gon. oblongo globose, 
003 to 005 mm., moniliform ; 3'ellow with iodine. Gel. hym. 
blue with iodine. 

Hab. on mosses on trees, Warburton. 



3. C. fiu'iruTny Ach. 

Thallus dark fuscous green or nigro-olivaceous, membran- 
aceous, granulate, lobate, lobes complicate, often undulate ; 
blood-red with iodine. Apothecia fuscous, plane, thalline 
margin entire. Spores ovoid or ellipsoid, 018 to 024 x 
009 to Oil mm., 3 septate, irregularly murali-locular. — B. 
V. M., Vic. KaL, Oct. 1887, p. 88. 

4. C. atrumy Wilson. 

Thallus black, moderate (to 1 1 inch), circumference lobate, 
complicato squamose, thick, cartilaginous, granulato-corru- 
gate. Apothecia black or dark rufous or sometimes pale, 
with entire thalline margin, attaining 1 mm. diam. Spores 
ovate or fusiformi ellipsoid, acuminate at one or both apices, 
•018 to -026 X •(K)5 to 006 mm., 3 to 4 loculate. Thecje 
clavate, intensely blue with iodine. Paraphyses slender, 
crowded. 

Hab. on calcareous maritime rocks, Warrnambool. 

Sub-Genus 2. — Synechoblastus, spores elongate. 

1. S. congestus, Wilson. 

Thallus black or atro-fuscous, small (to 1 inch) cartilagin- 
ous, ditformi-lobate, lobes rotundate, undulate, circumference 
elevated, incnxssate, arcuate. Apothecia black or pallid or 
dark red, moderate (2 mm. diam.), plane, with thickened 
uiargin, at length convex, immarginate. Sj>ores cylindrical 
or ellipsoideo cylindrical, sometimes curved, often acuminate 
at the apices, simple or 1 septate, containing two to five 
locules, 017 X 0035 mm. Paraphyses thick, inarticulate. 
Gel. hym. blue with iodine, thecse intensely blue. Gran, 
gon. conglomerated into sacs, two or three or more in each, 
not moniliform. 

Hab. on mosses, &c., on calcareous maritime rocks, Warr- 
nambool. 
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2, S. quadriloculai'is, Wilson. 

Thallus t'lisuu olivaceous oi' nigi-icaiit, membi'auaceous, 
adhering, lobate, thicker at eircumferonce, crisped. Apothecin 
moderate, ci-owded, black or rufous black, plane or somewhat 
concave, tlialline margin entire. Spores cylindrical, rounded 
at each apex, somewhat cui-ved, -02 to -03 X OOA to ■OU.i 
ram., 3 septate. Paiuphyses slender, inarticulate. Gran. 
gnn. moniliform, or sometimes conglomerated in Ibure int<> 
gelatinous wies. 

Hab. on mosses on aub-Alpine granitic ri«;ka, Mt. MacedoD. 

3. S. seyiecionis, Wilson. 

Thallus green oi' fuscous green or olivaceous, under surlace 
cterulean green, thin, membranaceous, smooth, shining or 
somewhat shining, or sometimes granulato rugulose, modemtt 
(2 to 3 inches), rotundo lobate, lobes imbricate, unduktii 
crispiite, eircumferencu ascending. Apothecia rufotw or 
testaceo rufous, about I mm. diam., often crowded, plane 
or rather convex, thalline margin entire. Spores elougatu 
fusiform, straight or curved or spirally contorted, '03 to '05 
X 004 to 008 mm., 3 to 9 septate. Gel. hym. blue with 
iodine. Gran. gon. oblong or reniform (I to 2 mm. long), or 
subglohosc (1 mm. diam.) 

Hab. on bark of Senecio bedfordii, raruly and smaller un 
bark of Prostantheiu la.sianthu9, Mt. Macedon ; Lakes 
Entrance, Gippsland, When young, the thallus is tense and 
vivid in colour, like a thin, glistening Him of green paint. 

4. S. leucocaypiis, Taylor, 

Thallus 1 to 3 inches diam., foliaceo membranaceotiM. 
smooth, olivaceous, lobes n)tundate, undulate and plicate, 
margin flexuose, Apotheoia often crowded, albocarneous; 
disk convex, pruinose; margin entire, at length concealed. 
Spores elongate fusiform, ol'ten acuminate at apices, 3 to S 
septate, "03 to 'Oo x 'OOS to 'Ol mm. 

Hab. on trees, Cromh., Journ. Lin. Soc, XVII ; Wilson's 
Promontory, Gov. Bot. Rep., 1S54; Krplhhr., [^erhaiidl. 
Zool. Bid. Oe»elln., in Wien, 18H0; by (Juii.iie's Creek, Ml. 
Macedon, Warburton, Lome, Gleiimaggie, Beitconsfield. Mt, 
William, Dandenong Hills. 

Var. 1 petrteas, Wilson. — Obscurely olivaceous or nigTv 
cant; lobes smaller, somewhat complicate. Apotbecia smkll. 
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nigricant, seldom carneous, albo pruinose, disk plane. Spores 
pluri- (about 7) septate, '03 to -04 x 004 to -005 mm. 

Hab. on granitic rocks in mountain streams in Tallarook 
Ranges. 

Var. 2 mijLor, Wilson. — Much less and darker than the 
type; submonophyllous, rotundate, often obscurely furfur- 
aceo granulose. Apothecia minute and much crowded. 
Spores as in type. 

Hab. on trees near Lake Wat W^at, Gippsland, 

5. S. glaucophtltalmus, Nyl. 

Thallus olivaceo-fuscous, | inch or more diam., here and 
there fenestrato dissected, scrobiculate and often granulifer- 
ous. Apothecia glaucous lilac, plane or somewhat concave, 
thalline receptacle prominent, margin veiy thin. Spores as 
in S. nigrescens, to which this species is allied. 

Hab. on bark of trees and bushes ; Leptogium glauco- 
phthalraum, B. v. M., Vic. Nat, Oct. 1887, p. 89 ; Warr- 
nambool, Mordialloc, Cunninghame, Buninyong, Lake Wat 
Wat. 

6. S. nigrescenSy Huds. 

Thallus black green, thinly membranaceous, submono- 
phyllous, orbicular, depressed, rotundato lobate, radiately 
rugoso plicate. Apothecia obscurely rufous, plane, crowded, 
thalline margin entire. Spores fusiformi cylindrical, often 
pluriseptate, 034 to 042 x 005 mm. 

Hab. on trunks of trees, Warrnambool, Mordialloc, Cun- 
ninghame, Buninyong, Metung. 

Genus 3. — Leptogium, Fries. 

1. Z. bilocuiarey Wilson. 

Thallus plumbeous, membranaceous, small (^ inch) lacin- 
iato lobate, lobes sinuate and undulate. Apothecia pale 
rufous, minute (2-7 mm. diam.) ; thalline margin prominent. 
Spores fusiformi ellipsoid, bilocular, -015 x '006 mm. Gel. 
hym. blue with iodine. 

Hab. on the bark of a tree, Mt. Macedon. 

2. L, sinuatum, Huds. 

Thallus plumbeo-fuscescent, rotundato lobate, reticulato 
rugulose, lobes crowded, imbricated, margin entire or crenate, 
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sub-erect. Apothecia brown, scattered, small, seiiaile, conoiTe. 
mai-gin smooth, entire, elevated. Spores obloDgo ellipsoid, 
attenuated at apices, irregularly lunrali Jocular, 02 x '008 mm. 
Hab. on mossy rocks, Mb. Maeedon, Kilinore, Lome. 



3. L. laceritvi, Ach. var. intemiedmm. Am. 

Thallus i>lumbeou.s, or pallido plumbeous, or fiiacescenti 
plumbeous, very thin, smootli or slightly rugulose, uudulate 
tind plicate, laciniato lobate, lobes rutundate or lacerate; 
margin crisj>ed, iiTegularly crenate or spatulato fimbriate, 
timbria often repeatedly branched. Apothecia pallido rufous, 
not frequent, small or modei-ate, mai^n elevated. Spores 
oblongo ijvoid, narrow at one or both apiceM, murali locular 
in typically 3 series, 02.5 x 008 mm. 

Hab. on mossy rocks and bushes in bed of stream, Cobden. 
Mt. Macedon, Beaconsfield, Lome. 

Aspect interraedinte, between lii.cefum and tfemeUoid^s. 

Var. 2. pulvinatum, Hffm.— Thallua dark brown, smaller, 
pulvinate, lobes minute, much crowded, dentieulato laciriiate; 
sterile. 

Hab. on earth, Kew ; mie. 



4. L. tvevielloUlef!, L. var. azureum, Sw. = CoUema 
iizureuv. Report Gov. Bot. 185+. 

Thallus plumLeo glaucesceut, here and theii; fiiscoscent. 
smooth, lobate, imbricate and erispate. Apothecia rufous. 
elevated, maigin entire, plumbeous or pallid. Spores 
i-Ilipsoid, acuminate at Hpice.s, 5 .septate and also longitudiu- 
hUv divided, 016 x WQ mm. 

Hab. on trees {f^olievw, asureurn), McCnie's Island, 
Rep. Gov. Bot. 1854 ; Cobden, Lake Elingamite, Blaak 
Spur, Mt. Macedon, Warburton, Lome, Beacoiisfield, Lakes 
Entrance, 

Var, 2. muscitegeii", Wilson. — Darker and firmer than the 
type, less undulate, iisceiiding. 

Hab. on stems of mnases on trees, Warburton, Koruui- 



Var. 3. -tairfiositm, Wilson. — Much smaller than the type, 
])artially covered with a granuloae isiJium. Apothecia 
."mall, occasionally iatdiuse on margin. 

EUib. on mn»sy bush, Cunuingbame. 
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5. L, philorheuma, Wilson. 

Thalliis more or less obscurely plumbeo cinereous or 
brown, very thin, to | inch wide, sub-ascending, lobate, 
plicato undulate ; margin crenate, sinuate and crisped. 
Apothecia small (1 to 1*5 mm.), disk more or less obscurely 
rufous, sometimes black, concave or plane ; thalline margin 
entire, thick, rounded, elevated, at length thin, equal. 
Spores ovate, 3 septate, and also longitudinally divided, 
•015 X 007 mm. 

Hab. on mosses and rocks in the channels of streame, 
Curdie's Creek, Lome, Tallarook. 

Named by Dr. Knight as L. dactylinum, and so reported 
by me (Tmns. Lin. Soc. 1890). 

6. L. victoriaiium, Wilson. 

Thallus obscurely plumbeous, here and there rufo-fuscous, 
under surface nearly concolorous or sub-cinerascent, large 
(3 inches or more diam.), more or less confusedly rugulose, 
rotundo lobate, lobes undulate, firm, but in old lobes thick 
and occasionally fusco-furfuraceous, as if deprived of cortex, 
sometimes clothed with squamules. Apothecia moderate, 
sometimes rather large rufous or fusco-rufous, thalline 
margin sometimes excluded, more generally plicate or 
granulate or briefly laciniate. Spores ovoideo fusiform, 
often acuminate at the apices, typically three septate, often 
with the central locules longitudinally or obliquely divided, 
•013 to 017 X 'OOo to '006 mm. Grauula gonima moniliform. 

Hab. among mosses, on trees and rocks abundantly, Mt. 
Macedon, Black Spur, Cobden, Sandringham (one specimen), 
Warburton, Korumburra. 

Allied to L. chloro7nelu7n, Sw., and perhaps a variety of it. 

7. L. phyllocarpum, Pers. var. dwJaleum, Flot. 

Thallus fusco plumbeous, here and there pallido plumbeous, 
firm, lobate, large (three or four in. diameter), longitudinally 
and very closely uudulato rugose, or finely and acutely 
conjugate, under surface paler. Apothecia dark rufous, 
often large, thalline margin thick, densely coiTugato rugulose, 
spores ellipsoid, attenuate at each apex, five septate, and 
also longitudinally divided, '03 to -034 x 012 to '015 mm. 
(Nyl.) 
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Hab. on t.i'ees and bushes, Warraambool, Lake Victoria, 
Ciinninghame, Lake Wat Wat ; abundant, Liit rather rare J 
iiifniit. 

!S. L. pe.cteii, Wilson, 

Tlialliis minute, very tliin, squarauliform, phiinbeous or 
brown, mai'gin digitato crenate, often pulvinato crowded, 
Apothecia large for the size of the plant (1'5 nam. diameter), 
nJescent, conwive, witb a thin, pallid margin, often imniar- 
ginate. Spores elli|)Soid, tbi-ee septate with centi'al locules 
often longitudinally divided, '(lie to '02+ x ■008 min, 

Hab. on dead or old bark of trees, not common, MordinUoe, 
Mt. Macedon, Glt-nmaggie. 



S. L. Bii rc/asii, Lightfoot. 

Thallus plumbeous or brown, laciniato lobate, complicate, 
lobes variously margined, undulate and curled, under sui-facc 
cinerascent and albido tnmentellose. Apothecia dark rufous, 
somewhat large, plane or concave, margin thin, entire, or 
sub-foiiaceo-crenulate. Spores ellipsoid, attenuate at each 
apex, three septate, and also longitudinally divided, '03 to 
■0+ X -012 to 'Olo mm. 

Hab. Oil bushes and trees and mossy i^ocks, Ourdie's 
Creek. Warrnanibool, Buninyong, Lake Wat Wat, Mount 
William ; not common. 

10. L. injtexwm., Nyl. 

Thallus plumbeou.H or plumbeo oBrulesceut, uiombranaee- 
ouB, dilated, two to thi-ee inches diameter, smooth, laciniato 
incised, margin inflexo convolute, broadly sinuate and 
ci-enulate ; under surface pallescent, very thinly tomentel- 
lose, but wide at iriargin. Apothecia rufous, plane or some- 
what concave, rather lai'ge, appressed, foliaceo crenulate. 
Spores ellipsoid, attenuate at each apex, pbirilocular, "03 to 
■036 X -013 to -017 mm. (NyL) 

Hab. on rock at Wateifall, Upper Maffi'a. 

Var. limbatam, Wilson. — Thallus orbicular and rosulate, 
margin for the most part densely and minutely fimbriate. 

Hab. on trees and mossy logs in sub-Alpine localitie.-*. 
Black Spur, Warburton, Mt. Macedon. 

11. L. dentivulaltim, Kie, i\^a(., Oct, [SS7. B. v. M. 
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12. L. hypotrachynum, Mull. Arg. 

Thallus about 4 centim. wide, lacinise horizontal or 
nscending, obovate, obtusely lobate, margin entire, thinly 
coriaceous, fusco olivaceous, both surfaces concolorous, 
smooth above or slightly rugulose, crowded beneath with 
polymorphous prominences, obovoid, obtuse, entire or ob- 
tusely lobate, exasperate or verruculose tomentellose. Apo- 
thecia 2 mm. diam., spores fusiformi ellipsoid, 5 septate, 
niultilocular, -025 x 'Ol mm. Mull. Lich. Beit. XII, 12, 
Ratisb. Flora. 

13. L. australe, Hook and Tayl. 

Thallus foliaceo membranaceous, thin, blackish olive, 
smooth, lobes ascending, sub-imbricate, somewhat concave, 
rotundate, undulate, entire, under surface paler, sub-tomen- 
tose. Apothecia elevated, black, at length convex, margin 
thin, entire. McCrae's Island, Rep. Gov. Bot. 1854. 

14. L. rugatumy Hook and Tayl. 

Thallus gelatinous membranaceous, 3 inches diam., fuscous 
green, covered with close longitudinal plaits ; lobes crowded, 
ascending, oblongo rotundate, crenate, somewhat concave, 
with minute granulate stipitate isidia expanding into 
tlialline lobes, sterile. 

Hab. on trees, McCrae's Island, Rep. Gov. Bot. 1854. 



FAMILY II.— MYRIANGIACEI. 

Genus 1. — Myriangium, Mnt. and Berk. 

Tliallus black, noduloso pulvinate, cellulose, unstratified, 
Apothecia sublecanorine, sphseroideo cellulose. Spores 8, 
colourless, irregularly septate. 

1. Jf. du7^i, M. and B. = M, durieui, of De Bary. 

Thallus black, opaque, small, tuberculato glomerate or 
nodoso confluent, often depresso pulvinate. Apothecia 
minute, black, slightly impressed. Spores oblong or oblongo 
ovoid, variously septate, 017 to 024 x '007 to '008 mm. 

Hab. on bark of trees, Mount Macedon, Sandringham, 
Korumburra, Kilmore. 
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2. if. dolichos'po'imiiiy Wilson. 

Thallus black, opaque or slightly shining, small (2 \a) 
5 mm. wide and 2 mm. high), unequal. Apothecia numerous, 
nearly covering the thallus and concolorous with it, 
stipitate ; epithecia subrufescent, plane or concave, to 1 mm. 
broad, with rotundo obtuse thalline margin ; stipe some- 
times 1 mm. hmg, tapering dowrvwards. Thecse sphaeroidal, 
dispersed in the cellular substance of the epitheeium. 
Spores cylindrical, simple or obsoletely septate, arcuate, 
somewhat acuminate at apices, with minute guttse arianged 
in the longitudinal axis, '04 x OOG mm. Gran, gonim. 
002 to '007 mm. diam., often conglomerate. Texture of 
thallus fuscous, cellular, cells angular, 003 to '005 mm. diam. 
Cells in epitheeium spherical. 

Hab. on twigs of Hymenanthera banksii, Maffi'a. 

The whole i>lant is often covered with the scyphophoroid 
apothecia standing out in all directions, and of various sizes 
and stages of development. The epitheeium is almost 
identical in texture with the epi thallus, but is generally 
concave and slightly rufescent. In old apothecia it is worn 
into cavities, which give it a granulato rugulose appearance. 
Both thallus and apothecia contain granula gonima, usually 
conglomerate. When a dried specimen is submerged in 
water, there aiise from it on all sides streams of minute air 
bubbles for a considerable time, showing the porous nature 
of the plant. It does not, however, appreciably increase in 
size when moistened as the Collemacei do. 



FAMILY III.— LICHENACEI. 

Thallus various in colour, white, whitish, cinerascent, 
flavicant, rufous, fuscous, very rarely nigricant, and various 
in form, filamentous, foliaceous, squamose, crustaceous, 
pulverulent or evanescent. The gonidial stratum very 
generally of true gonidia. Apothecia various in form, 
stipitate, lecanorine, peltate, patellulate, lirellate or pyreno- 
carpous. 

Series I. — Epiconiodei. 

Apothecia with the spores naked, collected into a sporal 
mass on the surface. 
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Tribe 1 .— Cauciei. 

Tl)allus crustaceous, granuloRe or obsolete, yeUow or flavo- 
viresceut, or cinerascent, or whitish, or none. Apothecia 
cupuliform, sessile or stipitate. 

Genus 1 . — Sphinctrina, Fr. pr. p. D. N. 

Thalliis none. Apothecia parasitic on Pertv^arice, globoso 
turbinate, shining, black, sessile or shortly stipitate. Sporea 
8, nigrescent, simple. 

1. S, microcephala, Nyl. 

Apothecia black, globoso turbinate, briefly stipitate, nearly 
sessile, capitula small (about '1 mm. broad), spores nigricant, 
fusiformi ellipsoid, nearly globose, but acuminate at apices, 
epispore thick, reddish, 01 to 012 x 004 to 008 mm. 

Hab. on some pertussaria, on bark of Hymenanthera 
banksii, MafFra. 

Form tenella, Wilson. — Like the type, but with a smaller 
capitulum and longer stipe (to 5 mm.) 

Hab. along with type, Maffra. 

Genus 2. — Calicium, Ach. Nyl. 

Thallus granulose, powdery, crustaceous, squamulose, or 
altogether evanescent. Apothecia generally black, stipitate 
or subsessile, capitula globose, or turbinate, or cupular. 
Spores fuscous or nigricant. Spermatia short, oblong. 

1. C, chrysocephal/iim, Ach. 

Thallus citrine or obsolete. Apothecia small (6 mm. 
high), black, stipe slender (-06 mm. thick). Capitulum 
small (12 mm. broad), turbinate ; beneath citrino suftused. 
Sporal mass umber brown ; spores fuscous, globose, '003 to 
006 mm. diam. 

Hab. on decorticated decaying eucalyptus, near river, at 
Maffra, Kilmore. 

Yea\Jilare, Ach. — Stipe longer and more slender (to '8 x 
•4 mm.) ; capitulum smaller ; sporal mass protruding upwards 
to a great height. 

Hab. along with type, Maffra. 

M 
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2. C, phoeocepJialum, Borr. var. phcedrospm^um, Wilson. 

Thallus white, or whitish, with pale glauceseent verrucose 
congested granules, which are sometimes dissolved into 
citrine soredia. Apothecia atro-fuscous, with slender stipe 
(about '2 mm. high, 1 mm. thick), the upper pait citrino 
suffused ; capitulum hemispherico-turbinate or sub-globose ; 
margin citrino suffused ; sporal mass from fulvous to 
umbrine. Spores dilutely nigrescent, very nearly colourless, 
delimitated by a dark line ; form variable, globose or 
ellipsoid, simple, nucleated, diameter 002 to 004 mm. 

Hab. on decaying decorticated eucalyptus, near Kilmore. 

I am doubtful whether the granules of the thallus belong 
to this lichen, or are an undeveloped form of some other. 
Perhaps the plant is of a new species, which may be called 
G. phcedrosporum. 



3. C. niveum, Wilson. 

Thallus snowy white, thick, or cinerascenti albid, thinner, 
effuse, rimulose with convex areolae. Apothecia minute 
(•5 to '8 mm. high), stipe slender (07 mm. thick), either all 
whitish or partly hyaline and partly fuscous, or all fuscous, 
or all black, sometimes furcate. Capitulum hemispherico 
lenticular, blacky about 25 mm. broad, sometimes divided 
into two or three or more lobes. Spores dilutely nigrescent, 
fusiformi ellipsoid, or oblong, compressed, simple, 004 to 
^006 X 002 to 0025 mm., paries thick. Gel. hym. with 
iodine vinous yellow. 

Hab. on dead bark of living eucalyptus, Cunninghame, 
Maflra, Beechworth. 

Perhaps a variety of (7. pusioluTn, Ach. 

4. G. Victorice, C. Knight. 

Thallus white or whitish, or cineiuscent, more or less 
mai*ked, effuse. Apothecia all black, -5 to 1 mm. high, 
stipe slender (1 mm. thick) and a little thicker at the base. 
Capitulum turbinato lenticular or hemispherico lenticular, 
•25 to '5 mm. broad. Spores fuscous or fuscescent, fusiformi 
ellipsoid, compressed, simple, '005 to -008 x '002 to 003 mm., 
when viewed from the side bacillar, '0015 mm. wide ; paries 
thick, defined by a dark line on the outside. 
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Hab. on decaying decorticated eucalyptus, Croydon, Kew, 
Warrnambool, Warragul, Black Spur, Lakes Entrance, Mt. 
William, Tallarook, Mt. Macedon, Beecli worth ; frequent. 

Allied to C. parietinum. Some wliat variable. G.jejtuumi 
reported by me (Trans. Lin. Soc. 1890), is now judged by 
me to be a not clearly marked form of 0. Victorice. 

5. C. iKirvwluviy Wilson. 

Thallus white or whitish, sub-determinate. Apothecia all 
black, -4 mm. high, stipe slender (05 mm. thick). Capitulum 
lenticular, '16 mm. broad. Spores dilutely nigrescent, 
ellipsoid, simple, 003 to '006. x 00 lo to 0025 mm., paries 
thin, black. 

Hab. on decorticate eucalyptus, Matfra, Mt. Macedon, 
Beechworth. 

The thallus looks like a thin coat of whitewash, on which 
the densely black apothecia, though very minute, are cleai'ly 
visible. The outline of the spores is remarkable for its 
blackness, being in this respect like (7. Victorice. 

6. C. contortum, Wilson. 

Thallus whitish, very thin. Apothecia all black, 1 mm, 
high, stipe '1 mm. thick, contorted. Capitulum hemispherico 
lenticular. Spores dilutely nigrescent, fusiformi ellipsoid, 
simple, 004 x 0014 to 002 mm. 

Hab. on decorticate decaying eucalyptus, Lakes Entrance. 

Allied to 0. Victorice, which it resembles in its apothecia, 
but the capitula are smaller, the spores also are smaller 
And nan'ower, and different in colour. 

7. G, graciUhnuni, Wilson. 

Thallus indicated by a whitish spot. Apothecia all black, 
small ('8 mm. high) ; stipe very slender (06 mm. thick) ; 
capitulum minute ('1 mm. broad) ; turbinate lenticular. 
Spores more or less dilutely nigrescent, ellipsoid or fusiformi 
■ellipsoid, uniseptate, 002 to 004 x '001 to -002 mm., with a 
locule in each cell. 

Hab. on decaying decorticated Aster anjyrophyllus, Mt. 
Macedon. 

The apothecia are extremely minute, being visible only 
under a powerful lens. 

M 2 
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8. G. defcynne, Wilson. 

Tballus cinerascent, thin, granulose. Apothecia blacky 
deformed by thalline and other granules, 1 mm. high, or a 
little more ; stipe '2 mm. thick ; capitulum turbinato 
lenticular, to -5 mm. broad. Sporal mass black, protruding, 
sometimes extending far on one side. Spores nigrescent, 
fusiform i ellipsoid, uniseptate, septum often indistinct, '006 
to -008 X 0025 to -004 mm. 

Hab. on decaying decorticated eucalyptus. Lakes Entrance. 
The apothecia have a deformed appearance, unlike the 
ordinary neatness of the genus. Its surface seems to be 
glutinous, readily retiiining any granules or other particles 
that fall on it. 

9. (7. 7V8eo-albidurn,, Wilson. 

Thallus rosy-whitish, thick, minutely cancellate, chryso- 
gonimic. Apothecia minute ('7 mm. high), all black ; stipe 
slender (-06 mm. thick) ; capitulum lenticular (-2 mm. broad). 
Spores nigrescent, oblong or oblongo ellipsoid, apices rotund- 
ate, uniseptate, 005 or more x *002 to '003 mm. 

Hab. on decayed decorticated eucalyptus, Maffi-a, Kilmore. 
The thallus covers a good part of the tree, and when bruised,, 
it becomes a deep yellow. 

10. G, capillare, Wilson. 

Thallus white, thin, or very thin. Apothecia all black, 
1 mm. high ; stipe slender (*] mm. thick) ; capitulum 
turbinato lenticular, '3 to '4 mm. broad. Spores nigrescent, 
oblong or ellipsoid, uniseptate, '005 x '0025 mm. 

Hab. on decaying decorticated eucalyptus, Mt. Macedon, 
Warburton, Matfra. 

Perhaps a variety of 0. subtile, Pers,, of which I reported 
it a variety (Trans. Lin. Soc, 1890). 

11. C biloculare, Wilson. 

Thallus whitish or cinerascent, thin. Apothecia, all black, 
•8 to l mm. high ; stipe, *! mm. thick ; capitulum lenticu- 
lar or sub-turbinato lenticular, '3 to '4 mm. broad. Spores 
tuscescent or fusco nigrescent, ellipsoid, or sub-tusifbrmi 
ellipsoid, bilocular or obsoletely bilocular or simple, with 
septum not visible, epispore thickish, '005 to •008 x 
•002 to -0035 mm. 
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Hab. on decaying' decorticated eucalyptus, Wan'nambool, 
Maffra, Bright. 

Perhaps a variety of C aubtiley Pers., of which I reported 
it a variety (Trans. Lin. Soc., 1890). 

12. Grobovatum, Wilson. 

Thallus cinerascent, thin. Apothecia black, to 8 or I mm. 
high; stipe to '08 or '1 mm. thick; capitulum obovate or 
turbinate, '2 to 3 mm. broad. Spores nigrescent, ellipsoid, 
uniseptate, each cell containing a globular locule, septum 
not always visible, 005 to -012 x 003 to 004} mm. 

Hab. on eucalyptus wood in mountain regions, Mt. 
Macedon. 

Distinct by the obovate capitulum. 

13. 0. piperatum, Wilson. 

Thallus albido cinerascent or cinereous, thin. Apothecia 
black, sub-sessile, 2 mm. high ; stipe thick (1 mm.) ; 
capitulum lenticular, disk plane, '25 mm. broad. Spores 
iusco nigrescent, oblong, uniseptate, each cell containing a 
globular locule, -004 to 008 x 0025 to OOo mm. 

Hab. on eucalyptus wood, both trees and fences, common, 
Mt. Macedon, Kilmore, Beech worth. 

14. C. nigrum, Schser var. minutuTn, Knight. 

Thallus obscurely cinerascent, granulose. Apothecia all 
black, small ('5 mm. high) ; stipe thick (1 to 12 mm.) ; 
•capitulum turbinato cylindrical, disk pruinose, 3 to 7 mm. 
broad. Spores nigrescent, ellipsoid, uniseptate, constricted 
in the middle, each cell containing a globular locule, 004 
to -012 X W2 to -006 mm. 

Hab. on the horizontal surface of decaying eucalyptus 
fences, Kew, Maftra, Oakleigh. 

15. C. quercinurriy Pers. var. bidhoaum, Wilson. 

Thallus albido cinerascent. Apothecia to '1 mm. high ; 
stipe to '2 mm. thick, capitulum glubose, b mm. diam;, 
<5inereo pruinose beneath. Spores fusco nigrescent, subfusi- 
formi ellipsoid, 006 to 01 2 x 003 to 005 mm., uniseptate, 
jseptum often indistinct, cells containing each a nigrescent 
locule, epispore distinct, rubescent. 
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Hab. on decaying decorticatpci eucalyptus, Mt. Macedon. 

Reported by ine (Trans. Lin. Soc.) as C. bulbosuTn, and 
perhaps a variety of G. quercinum. 

Var. 2. microcarpumy Wilson. — Thallus cinereous. Apo- 
thecia small, '3 to '4 mm. high ; stipe black, *! to *2 mm. 
high, 05 to '1 mm. thick ; capitulum turbinate, disk flat, '1 
to '2 mm. broad, margin cinerascent or albido cinerascent. 
Spores fuscescent, 1 septate, paries thick, constricted in 
middle ; apices rather acuminate, '008 x 003 mm. 

Hab. on decaying eucalyptus stump, near Tallarook. 

Var. 3. Clareiisis, Wilson. — ^Thallus whitish or cinerascent,. 
of medium thickness. Apothecia black, '8 mm. high, stipe 
•1 mm. thick, cay^itulum '3 mm. broad, turbinato lenticular^ 
margin whitish. Spores fuscous or fuscescent, ellipsoid^ 
narrow at apices, often constricted in middle, uniseptate or 
bilocular, '005 to '008 x 002 to -0035 mm. 

Hab. on decaying decorticated eucalyptus, Bright, Beech- 
worth. 

16. C. curtum, Borr. 

Thalhis whitish, thin or evanescent. Apothecia to 1*8 mm. 
high, but often much less, stipe to "2 mm. thick, capitulum 
turbinate, to '6 mm. broad, albo suffused beneath. Sporal 
mass black, protruded upwards. Spores nigricant, ellipsoid^ 
uniseptate, 005 to 01 x 002 to 'OOC mm. 

Hab. on decaying decorticated eucalyptus and old hard- 
wood fences, frequent and abundant, Lome, Mt. Macedon,. 
Oakleigh, Black Spur, Maffi'a, Bright, Mordialloc. 



17. G. trachellnuon, Ach. var. elattospoiiiiin, W^ilson. 

Thallus obscurely cinerascent or albescent. Apothecia 
very various in size, to 2 mm. high ; stipe at the base '25 
ram. thick; capitulum globose or turbinate, to "5 mm. broad, 
rufous at margin and upper part of stipe and even the disk. 
Spores 003 to 008 x 002 to 004 mm. 

Hal), on decaying decorticated eucalyptus and fences, 
Cobden, Warburton, Warragul, Maffi-a, Lome, Cunninghame. 

The dimensions of the spores are half of those described 
by Nylander. This is in Victoria the commonest species of 
this genus, and often grows in large patches on the trees^ 
covering many square feet with abundant apothecia, some* 
times making the tree seem as though clothed with short 
hair. 
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Var. 2. meiocarpurrvy Wilson. — Thallus whitish, thin. 
Apothecia small, about '8 mai. high ; stipe about 'I mm. 
thick ; eapitulum turbinato lenticular '3 mm. broad; marojin 
and upper part of stipe rufous. Spores fuscescent, ellipsoid, 
constricted in middle, uniseptate, with minute loculi in each 
cell, 006 to 007 X 003 mm. 

Hab. on decorticated lightwood tree, Kilmore. 



18. 0, aurigerii7)iy Wilson. 

Thallus white or whitish, somewhat thick. Apothecia 
small, stipe black '2 to '8 ram. high, '05 to '1 mm. thick ; 
eapitulum wholly covered with flavescent powder, lenticular, 
'4* mm. broad. Spores nigrescent or fuscous, ellipsoid, 
uniseptate, rather constricted in middle, containing a locule 
in each cell, 005 to 007 X 002 to '004 mm. 

Hab. on decaying eucalyptus wood, Mt. Macedon. 

Possibly only a variety of G. roscidum. 



19. G. rosciduiriy Flk. var. eucalypti, Wilson. 

Thallus cinerascent, here and there flavo sorediose and 
then sterile. Apothecia to 1*3 mm. high, stipe black, '1 mm, 
thick ; eapitulum turbinate, beneath more or less flavo 
virescent, to '3 mm. broad. Spores fuscescent or more or 
less dilutely nigrescent, defined by a black line, ellipsoid, 
narrow at each apex, often constricted at middle, uniseptate, 
containing a paler locule in each cell, '005 to 009 x '003 to 
005 mm. 

Hab. on dead bark and decaying wood of eucalypti, 
Beech worth, Mt. Macedon. 

20. G. roscidulum, Nyl, 

Thallus white, thick, here and there rufescent (query 
alien ?). Apothecia 9 mm. high, stipe '1 mm. thick ; 
eapitulum turbinato lenticular, '4 mm. broad ; margin and 
upper part of stipe golden green. Spores fuscescent, 
ellipsoid, constricted at middle, uniseptate, '003 to '006 x 
•002 to 003 mm. 

Hab. on decayed eucalyptus stump, Kilmore. 

Probably a mere variety of (7. roscidum. 
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21. G hyperellum, Ach. 

Thallus flavo viresceut, granulose or sub-leprose, Apo- 
thecia black ; capitulum globoso-lentiform ; stipe blaxjk, 
elongate ; sporal mass black or umber black. Spores 
nigrescent, ellipsoid, uniseptate, 009 to -016 x *004 to 
'006 mm. (Nyl.) 

Hab. on bark of trees. B. v. M., Vic. Nat, Oct. 1877, 
p. 89. 

Var. validius, C. Knight. — Thallus yellow or sulplmreo 
cinerascent, thickish, verrucoso unequal. Apothecia all 
black ; stipe short and thick (to '5 mm. high, '3 mm. thick) ; 
capitulum turbinato lenticular, disk lecideine, to '5 mm. 
broad. Spores fuscous, ellipsoid, sub-acuminate at each 
apex, somewhat constricted in the middle, uniseptate, *007 
to -013 X 003 to 006 mm. 

Hab. on wood and decorticated decaying trunks of 
eucalyptus, Maffra, Lakes Entrance, Bright, Beechwbrth. 

Var. 2. perbreve, Wilson. — Thallus flavo virescent, crust- 
aceous, rugose. Apothecia very short, nearly sessile. 
Sporal mass black, protruded horizontally until the apothecia 
are often conjoined. Spores fusco nigrescent, ellipsoid, often 
narrower at each apex, somewhat constricted in the middle, 
uniseptate, 007 to 015 x '003 to •0075 mm. 

Hab. on decaying eucalyptus wood, Maffra. 

22. C. tricolor, Wilson. 

Thallus sulphureous, leproso granulose. Apothecia black, 
small (to 75 mm. high) ; stipe 1 mm. thick ; capitulum 
turbinato globose, 2 to '5 mm. broad, margin white. Spores 
fuscous, fusiformi ellipsoid, sub-acuminate at each apex, 
somewhat constricted m the middle, uniseptate, with a fusco 
nigrescent loeule in each cell, 008 to '012 x '003 to '005 mm. 

Hab. on decaying decorticated eucalyptus, Warrnambool, 
Lakes Entrance. 

23. C. fiavklum, Wilson. 

Thallus yellow or sulphureous, crustaceous, smooth, nearly 
shining. Apothecia black, but with maigin, and often the 
stipe tinged with the thai line colour, 1 mm. high ; stipe 
5 mm. thick, tapering downwards ; capitulum globoso 
turbinate. Sporal mass black, protruded. Spores fusco 
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Tiigi*escent, ovoid or sub-fusiformi ellipsoid, uniseptate, 
epispore rubescent, cells fuseescent, containing each one 
or two nigrescent locules, '008 to 01 x 003 to 004. 

Hab. on decorticated eucalyptus, Lakes Entrance. 

Genus 3. — Coniocybe, Ach. Nyl. 

Thallus leprose or powdeiy, effuse or evanescent. Apo- 
thecia yellow or pale, not black, stipitate, excipulum very 
open. Spores usually, spherical, colourless or flavescent, 
forming the globoso pulverulent capitulum. 

1. G. citriocephala, Wilson. 

Thallus white, thin. Apothecia minute ; stipe black, 
slender, 1 mm. high, 06 thick, often less. Capitulum flavo 
virescent, turbinate, at length globose, to -2 mm. diameter, 
becoming fuscous and turbinate when stripped of the sporal 
mass. Spores colourless or dihitely flavid, briefly oblongo 
ellipsoid or spheroidal, 02 to '04 x 02 to 03 mm. 

Hab. on dead wood and dead bark of trees. Lakes 
Entrance. 



2. C. ochrocephala, Wilson. 

Thallus whitish, often with ^een leprose granules. 
Apothecia with slender fuscous stipe, 6 to 1*2 mm. high, 
06 to 08 mm. thick, often bifurcate ; capitulum globose, pale 
ochre, 25 mm. diameter. Spores colourless or dilutely 
fuseescent, globose, 002 to '003 mm. diameter, containing a 
central locule. 

Hab. on decaying decorticated Aster argyrophyllus, Senecic 
bedfordii, and eucalyptus, Mt. Macedon and Korumburra. 

3. G. rhodocepftalay Wilson. 

Thallus white or whitish or cinerascent or cinereous or 
evanescent. Apothecia often caspitoso congested ; stipe scarlet 
or hyaline, at length fuscous or black and pruinose, contorted 
and compressed, to 2 mm. high, "2 mm. thick, sometimes 
furcate or two partly coalescent. Capitul um globose, obscurely 
ratbuB or fuscous, at length rose or flesh colour, pruinose, 
rarely albid, 4 to 8 mm. diameter. Spores very numerous, 
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colourless, ellipsoid or ovate -003 to -006 x -0015 to '004! mm., 
bilocular or placodine or uniseptate, with a locule in each 
cell, epispore thick. Paraphyses numerous, distinct. 

Hab. on dead wood or bark of tree, Lakes Entrance. 

This species is remarkable for the form of its spores. All 
the genus hitherto described have spherical simple spores. 

The var. 7*i66ens reported by me (Trans. Lin. Soc), having 
been since found in larger quantity, proves to be scarcely 
more than a juvenile form. 

4. C gracilentay Ach. var. leucocephalu, Wilson. 

Thallus green, conglomerato leprose. Apothecia with 
stipe long and tender (1*5 to 2*5 x 1 mm.), fusco nigricant, 
opaque, and capitulum small, sporal mass white, irregularly 
clothing the capitulum and the upper part of the stipe. 
Spores colourless, minute, sphieroidal, 002 to '003 mm. 
diameter. 

Hab. on earth, Fernshawe, Mrs. Martin, March 189L 

Genus 4. — Tkachylia, Fr. pr. p. Nyl. 

Thallus thin, granulose or subleprose, or foreign. Apo- 
thecia black, sessile, cupuliform, open, sporal mass black 
Spores nigricant or fuscous black, ellipsoid or oblong, uni- 
septate, rarely pluriseptate. 

1. T. lecanorinay Wilson. 

Thallus cinerascent, verruculoso leprose, passim verrucoso 
sorediate, gonidia moderate and abundant. Apothecia small 
(to *5 mm. broad), crowded, elevated in thalline receptacles. 
Sporal mass black, abundant, often much protruded knd 
connecting the apothecia Spores fusco nigricant or nigres- 
cent, or nearly colourless, ellipsoid, uniseptate, '01 to '02 
X -006 to -01 mm. 

Hab. on old eucalyptus fences, Cheltenham, Yalla-y-poora, 
near Streatham. 

This plant bears at first sight a great resemblance to 
Lecanora atra. 

2. T. viridilocularis, Wilson. 

Thallus obscurely cinerascent. Apothecia black, some- 
what elevated, '3 mm. high, 3 mm. broad. Sporal mass 
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abundant. Spores nigiicant or virescenti nigricant, irregu- 
larly ellipsoid, uniseptate, 01 to '02 x '008 to -01 mm., 
with one or rarely two loeules in each cell. 

Hab. on sawn eucalyptus rails, Kew. 

This lichen is associated with Calicium nigarmn, var. 
minutitmj the Calicium on the more decayed horizontal 
face of the squared rail, and the Trachylia on the perpen- 
dicular face. The spores are tinged bottle green. 

3. T, emergens, Wilson. 

Thallus white or whitish, thin, smooth, somewhat shinipg. 
Apothecia seem to emerge from among the fibres of the 
wood, and at length barely stand out above the thallus, 
to '5 mm. broad. S|)ores fusco nigi-icant, adhering closely 
together, ellipsoid, about OOo x 'OCYs mm., but very various 
in size, uniseptate, with a locule in each cell. 

Hab. on eucalyptus rails in sub-Alpine regions, Mount 
Macedon. Found also on Mount Lofty, in South Australia,, 
and Mount Wellington, in Tasmania. 

4. r. VictoHana, Wilson. 

Thallus cinerascent, thin, effuse. Apothecia typically 
sessile, but often very biiefly stipitate, to '4 mm., high, disk 
generally sulphureo pruinose, to '4 mm. broad. Spores 
fiiscous, oblongo ellipsoid, 005 to '006 x '003 to '004 mm., 
uniseptate, with a nigrescent locule in each cell. 

Hab. on old eucalyptus rails. The fuscous epispore readily 
rubs off, leaving the spore nigrescent, ellipsoid, narrow at 
each apex, and smaller, 004 to 'OOo x *002 to '003 mm. 

5. r. exigua, Wilson. 

T. exiguci, Wilson (Trans. Lin. Soc, 1890) on further 
examination proves not to be a Trachylia. 

Tribe 2. — Sphjsrophorei. 

Thallus fruticulose, ramose and ramulose, the apices sub- 
globoso-incrassate, enclosing the apothecia, which are nuclei- 
form, enclosed, ultimately exposed by the bursting of the 
thalline covering. 



i 
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Genus 1. — Sph^rophoron, Pers. 

Tliallus caespitoso fruticulose, smooth, polished, fragila 
Apothecia in the apices of the thalliLs, receptacle irregularly 
dehiscent. Spores nigricant or violaceo nigricant, spherical 
or sub-globose, covered with a black powder. 

1.5'. australe, Laur. = S. eeranoides, Hampe. 

Thallus to 2 inches long, pallid, ramose, bmnches com- * 
pressed, explanate, often distichously ramulose, beneath albi- 
cant, rugose. Receptacle '6 to '12 mm» broad, lenticulari 
compressed, external margin above cristato crenate. Spores 
^011 to 015 mm. diam. 

Hab. Sealer's Cove, by Dr. F. Mueller ; Moe ; S, cera- 
noides, Hampe, 5n Linnsea (1856), XXVIII, p. 217; S. 
australe, Miill. Lich. Beitr., XVII, p. 1 ; B. v. M., Vic. Nat, 
1887, p. 89. 

Var. "prolifei^rtiy Wilson. — Thallus cseruleo pallid on 
upper surface, convex, smooth, nearly shining, under surface 
white, fossulato canaliculate or scrobiculato unequal, to 3 
inches long, sub-pinnatifid, branches linear, 2 to 7 mm., 
broad, variously divided. Apothecia on the under surface 
of the thallus, the margin branching and proliferous once or 
twice. 

Hab. on the trunks of large trees in shady woods. Black 
Spur, Warburton. 

The plant grows horizontally from the tree, then droops 
downwards, and then bends gracefully upwards, displaying 
the apothecia on the under side of the thallus. The proli- 
ferous branches grow, one or more, from the margin of the 
apothecium. 

2. S. covijyressmn, Ach. 

Thalhis pallido albicant, i-amose, piano compressed. Apo- 
thecia obliquely minute on the apices ; receptacle lacero 
dehiscent, or discoid and open. Spores, nigricant, spherical, 
•007 to 01 1 mm. diam. (Nyl.) 

B. V. M., Vic, Nat, Oct. 1 887, p. 89. 

3. 8. corallo'nles, Pers. 

Kvemi)., in Verhand. Zool. Botan. Qesellsch., in Wien, 
1880, ]). 329. A mistake for Stereocaulon ranixilosum, 
according to Prof. J. Mueller, in Ratishon Flora, 1887, No. 
8. 
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4. S. tenprurriy Laur. 

Thallus pale or wbitish, terete, slender, very much 
branched, branches line apd intricate. Apothecia small (*] 
to '2 mm.) on the primary branches ; thalline receptacle 
persistent, only slightly dilated. Spores nigricant, or 
smeared with a friable nigncant pigment. Diam. 007 to 
•008 mm. (Nyl.) 

Kremp., in Verluindl. Zool. Bot Gesells., in Wien, 1880, 
p. 329. According bo Prof. J. Mueller (in Ratishon Flora^ 
1887, No. 8), a specimen from Mt. EUery is rightly deter- 
mined, but specimens from Black Spur and Yarra Yarra are 
Gladina aggregata. 

Series 2. — Cladodei. 

Thallus generally erect. Apothecia terminal on podetia^ 
rarely sessile ; biatorine, rarely lecanorine. Spores 8, 
colourless, usually oblong and simple, sometimes elongate 
and septate. Paraphyses distinct. 

Tribe 3. — B^egmycei. 

Thallus horizontally expanded, crustaceous. Apothecia 
pale or ruleseent, sessile or podetiiformi stipitate. Spores 
simple or septate. 

Genus 1. — Gomphillus, Nyl. 

Thallus very thin, consisting of gonidia and filaments 
irregularly conglutinated. Apothecia stipitate, small, 
corneous. Spores filiform, multiseptate. Paraphyses in- 
distinct. 

1. 0. bceomyceoides, Wilson = Patellama Wihom, 

Mull. Arg.* 

Thallus cinereous or virescent, effuse, either very thin and 
somewhat shining, or rather thicker and eroso isidioso 
granulate. Gonidia various in size and form, conglomerated 
into gelatinous globules. Apothecia of a tenacious homy 
texture, biatorine, sometimes margined by the white hypo- 
thecium, scattered or conglomerated, depresso globose, to 
1*5 mm. diam., smooth, rufo fulvescent, pale when young, 

• Lich. Beitr., in Flora 1888, No. 1435. 
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and dark in age, sub-sessile or stipitate, stipe to *5 mm. high 
and '5 mm. thick, with sometimes two or three capitula on 
one stipe. Spores, eight in cylindrical thecae, aciculari 
filiform, about -14 mm. long, pluriseptate. 

Hab. on roots and trunks of trees, upon mosses and bark, 
and jungermannias and lichens ; also on the earth upon 
dead leaves, fee, in shady mountain forests, Black Spur, 
Mt. Macedon, Wan*agul. 

Genus 2. — BiEOMYCES, Pers. 

Thallus crustaceous, powdery, granulose or squamulose. 
Apothecia biatorine, sessile or stipitate. 

1. B, TufuSy D. C. 

Thallus albo virescent or albido glaucescent, thin, effuse, 
minutely granulose or squamulose or leprose, granules 
depressed (K yellow). Apothecia carneo rufescent or 
carneo fuscescent, somewhat convex, immarginate, stifie 
moderate or very short, whitish. Spores, 6 or 8, oblongo 
ellipsoid, simple. 

B. v. M., Vic. Nat, Oct. 1 887, p. 89. 

2. B. fusco carneay Wilson. 

Thallus pallid, gi-anuloso verrucose, granules sometimes 
depressed. Apothecia rufo fuscescent, quasi pruinose, 1 to 
2 mm. broad, convex, margined by the hypothecium. Stipe 
white, nude, short (less than I mm. high). K. thai, and 
apoth. yellow, then blood red. Spores ellipsoid, simple, 
•008 to 01 X 003 to 005 mm. 

Hab. on clay gi'ound, Kilmore. 

3. B. Toseiui, Perfe. 

Thallus whitish, granulose, effuse or determinate. Apo- 
thecia roseo carneous, or albo carneous, nearly globose, about 
2 mm. broad, stipe whiter or nearly white, subterete. Spores 
six or eight, fusiformi oblong or fusiform, simple, 'Oil to '026 
X '0025 to '003 (Nyl.) Paraphyses slender, 

Hab. on bare earth, chiefly clay. B. v. M., Vic. Nat, 
Oct. 1887, p. 89. 

(See note on next species.) 
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4. B. fangoides, Ach. 

Thallus whitish, granulose, margin of gi'anules spreading, 
thin, continuous. Apothecia roseo carneous or albo cameous, 
sub-globose, or globoso clavate, or difformi clavate, moderate 
or large (2 to 4 mm. broad) ; stipe long (4 to 8 mm.), whiter 
or nearly white, subterete. Spores oblong or fusiform, 
simple, -Oil to '023 x '0035 mm. Paraphyses slender. 

Hab. on earth, chiefly clay, in mountain regions, Otway 
Ranges, Black Spur, Warburton, Mt. Lookout, (A. F. Wilson). 

Probably a variety of B, roseus, growing in a warmer 
climate, as Tuckerman suggests. When not well developed 
it approaches the previous species. 

5. B, heteromorphus, Nyl. 

Thallus pallido glaucescent or pallido cinerascent, verrucoso 
unequal, forming large patches. Apothecia pale carneous, 
or cameo fuscescent, '5 to 1 mm. broad, margin thick, 
undulate, obtuse, stipe 1 to 2*5 mm. high, variously 
compressed or plicate, often two to six or more apothecia 
on one stipe. Spores veiy transparent, nearly indistinct, 
ellipsoid, simple, '01 X'006 mm. Thall. and Apoth. K. + C — . 

Hab. on clay ground, mosses, dead leaves, &c., in 
mountain regions. Black Spur, Mt. Macedon, Warburton, 
Otway Ranges, Lilydale, Mt. Buffalo (A. F. Wilson). 

6. B. squamcivioides, Nyl. = Knightiella Uucocarpa = 

K. aquaraarioidesy Mull. Arg. 

Thallus albo or albido glaucescent, subopaque, squamose, 
squamae diffbrmed, about '5 mm. broad, affixed (forming 
small patches about an inch wide), lobate or lobato incised, 
plane or somewhat depressed in the centre, concolorous 
beneath or whiter. Apothecia lurid or pale lurid or lurido 
carneus, '2 to '3 mm. broad, biatorine, plane, margin thickish, 
evanescent. Spores oblong or fiisiformi oblong, uniseptate. 

Hab. on earth, Mt. William (D. Sullivan). Mull. Lich. 
Beitr., 1888, No. 13, p. 8. 

7. B. FreiichianiiSy Mull. Arg. 

Thallus squamose ; squamse ca3spitose, crowded, broad, 
inciso lobate ; lobes ascending, crenulate or entire, olivaceous 
above, white beneath, bearing podetia here and there upon 
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their margins. Podetia about 2 mm. high, '66 mm. thick, 
olivaceous, thallino-corticate and sub-granuloso asperulate, 
or often towards the apex decorticate and somewhat rose- 
coloured, monocephalous. Apothecia about equally broad 
with the podetia; the whole of the apothecium at first 
rosello fuscescent and very widely truncato obconical and 
plane, but soon fuscous and convex. Spores not fully 
evolved. Prof J. Mueller in Ratisbon Flora. 

Genus 3. — Thysanothecium, Berk, and Mont. 

Thallus partly horizontal, granulose or squamose, and 
partly podetiiform, often expanding at the apex, variously 
divided. Apothecia thin, ]>ale or rufous, darker or lighter, 
terminating the terete podetium or covering the upper 
surface of the frond -like podetium. Spores small, ellipsoid, 
simple. 

I. T. hyati7ium, Taylor. 

Thallus pale yellow or pale lurid, lobato granulose or 
squamose ; podetia various in size (1 to 12 mm. high, '5 to 
2 mm. thick), sulcato rugose, sometimes squamulose below ; 
apex dilated on one side (J to 10 mm. broad). Apothecia 
pallid or carneo-rufescent, or fusco rufus, forming a thin 
stratum on the upper surface of the apex. Spores 8 in the 
thecje, ellipsoid, simple, '006 to 008 x '0035 (Nyl.) 

Hab. on earth or decayed and generally burnt wood, 
common ; Kew, Box Hill, Youj^angs, Cobden, Mordialloc, 
Cheltenham, Oakleigh, Ringwood, Lilydale, Maffra. 

Form squamulosum, Wilson. — Thallus yellow, more or 
less sordid or lurid, squamulose, squamules thick, either 
depressed and lobate, or somewhat ascending podetiifoim, 
swollen upwards and briefly ramose. Apothecia cephaloid, 
sessile on the squamules and podetia, minute, crowded, not 
fully evolved. 

Hab. on poor soil, Trentham (coll. by Mrs. Martin), Kew, 
Sandringham. Possibly a new species. 

Form iiitortuiUy Wilson.-— Thallus yellow, squamulose, 
podetia compressed and dilated, lobulate, apices crispate and 
intorted. Apothecia as in the typical form. Spores not fully 
evolved. 

Hab. on decaying wood, Oakleigh. Coll. by Mra. M.s^*tin. 
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2. T. Hooker i, Berk, et Mnt. 

Thallus lurido flavescent, iiinato graniforni, effuse. Podetia 
cinereo flavescent, about ^ inch high, frondose, stipitate, 
firm, striato nervose, stipe subterete, about 6 mm. high, 
dilated above into a simple or lobed frond. Apothecia 
thinly but equally covering the one side of the frond, rufus 
or carneo-rufus or testaceo carneous, immarginate. Spores 
8, ellipsoid, -006 to 007 X 0025 to 008 mm. 

Hab. on earth, near .sea, Cheltenham. 



V 
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Art. XIII. — On a New Species of LeucoaoUnia friym the 
neighbourhood of FoH Phillip Heads, 

By Arthuk Dendy, D. Sc. 

[Read December 8, 1892.] 



The species here described was collected by Mr. J. 
Bracebvidge Wilson, M.A., in the neighbourhood of Port 
Phillip Heads, but unfortunately too late for it to be 
included in Part I of the Monograph of the Victorian 
Sponges, which deals with the group (Homocoela) to which 
it belongs. 

Leucosolenia uteoides, n. sp. 

In external form and canal system the sponge very 
closely resembles Leucosolenia stolonifer, Dendy,* belonging, 
like the latter, to the section of the genus Leucosolenia to 
which I have proposed to apply the name Shnplicia. The 
single specimen is colonial, consisting of about one hundred 
individuals united together by their bases only and rising 
vertically upwards side by side so as to form a compact 
colony. The spongorhiza is not conspicuous, being repre- 
sented by the union of the various individuals at tneir 
bases. From the basal portions of the individuals, thus 
united, arise numerous short, slender, downward-growing, 
tubular processes, which apparently serve, as in Z. stolonifer^ 
to attach the colony to the substratum. The fully developed 
Ascon individuals attain a height of about 35 mm. and a 
diameter of about 2 5 mm. Each is a nearly straight, 
slender, cylindrical, thin-walled tube, narrowing slightly 
towards the naked, terminal osculum. The tubes may 
branch, especially near their bases. Under a lens the outer 
surface of each tube appears very slightly hispid and also 
exhibits that longitudinal striation, due to the presence of 
large oxeote spicules, which is so characteristic ol the genus 
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Monograph of the Victorian Sponges," Fart I, p. 46, Plate I, Fig. 2. 
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Utey whence the specific name uteoides. The wall of the 
tube is about 013 mm. thick, the mesoderm being, as in 
L. stolonifer, very strongly developed for a Homocoel 
sponge. 

The skeleton consists of quadriradiate and two kinds of 
oxeote spicules. The quadriradiates are arranged as usual 
in the thickness of the mesoderm towards the inside of the 
sponge- wall, the facial rays lying parallel to the gastral 
surface, the basal ray directed away from the osculum, and 
the apical ray projecting into the gastral cavity. These 
spicules are markedly sagittal, the oral rays being widely 
extended and distinctly recurved towards the basal. All 
three facial rays are long and slender, but the basal is much 
more so than the orals and is slightly hastate ; all three are 
fairly sharply pointed. In an average-sized spicule the oral 
rays measure about 0186 by 00082 mm. (near the base) 
and the basal about 0*31 by 0006 mm. (near the base), but 
of course there is a good deal of variation, and I have 
measured the basal ray up to 0*42 mm. in length. The 
apical rays are very strongly developed ; long, slender and 
sharply pointed ; usually more or less crooked and varying 
greatly in length ; the average length is perhaps about 
015 mm., but this is often greatly exceeded. 

The oxeote spicules may be divided into two classes accord- 
ing to their shape, size and position in the sponge. (1) Very 
large spindle-shaped oxea, completely imbedded in the outer 
portion of the sponge wall and arranged parallel to the long 
axis of the sponge. These spicules are usually straight 
and symmetrically fusiform, very thick in the centre and 
tapering gradually to a fine point at each end. Fully grown 
examples measure a little over 1 mm. in length and about 
()*065 mm. in greatest thickness (in the centre). They are 
placed pretty close together side by side in a single layer. 
(2) Much smaller oxea projecting from between the large 
ones and abundantly echinating the outer surface of the 
sponge. These spicules are rather slender, often slightly 
curved or even crooked, fairly gradually sharp-pointed at 
each end, but with the outer end often bent slightly though 
sharply to one side, like a bayonet ; size about 0*22 mm. by 
0*008 mm. The colour of the sponge in spirit is yellowish- 
white. 

As already pointed out this species is nearly related to 
my Leucosolenia stolonifer, but it appears to be even more 

N 2 
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nearly related to Carter's L. asconoides* with which it 
agrees not only in general form but also in the UteAike 
armour of huge spindle-shaped . oxea. In L, asconoides, 
however, there appear to be none of the smaller oxea whicli 
so abundantly ecninate the dermal surface of our species, 
while the large oxea are nearly twice the size of those of 
L, uteoides. It is a curious- fact that in L. asconoides, 
** more or less of the arms " of the quadriradiates are 
*' exserted between the long acerates, so as to give this part 
a minutely hispid appearance. At first sight the latter look 
like mortar-spicules or small acerates, but although they 
appear to serve the same purpose, they are not so, but what 
I have stated." f In view of this very definite statement it 
appears tolerably certain that L. uteoides is specifically 
distinct from L, asconoides. 



* Vide, •'Monograph of Victorian Sponges," Part I, p. 48. 

t Carter, '' Annals and Magazine of Natural History/' August 1886, p. 135. 






Art. XIV. — TJte Present Position of the Snake-bite 

Controversy. 

By James W. Barrett, M.D., M.S., F.R.C.S. Eng. 

Demonstrator and Examiner in Physiology in the University of Melbourne. 



[Read November 10, 1892.] 



The public and the technical press have of late been 
occupied with discussions on the merit or demerit of the so- 
called strychnine cure for snake-bite, but as usual, very little 
definite evidence has been adduced. I have, therefore, 
thought it advisable to bring the facts of the case under the 
notice of the members of this Society, so that the position 
occupied by the rival disputants may be rendered perfectly 
clear. Dr. Mueller of Yackandandah, it seems, has satisfied 
himself that a theory respecting the action of snake poison 
lias been proved. He believes that strychnia is consequently 
* indicated as a remedy. When, however, he is asked to 
substantiate both these propositions, by showing that the 
treatment is successful, he has no further evidence to adduce 
than the report of cases of snake-bite, real or supposed, in 
which medical men assert that patients were saved fi:om 
death by the injection of strychnine. Now, it is obvious 
that before reports of such cases can be of much value, it is 
necessary to ascertain the percentage of individuals who 
died from snake-bite when other modes of treatment were 
adopted. In other words, snake-bite is or is not a very fatal 
affection. 

The object of this communication is to endeavour to make 
answer to that question. In investigating it, I have had 
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extensive recourse to tables, furnished to me by the ever 
obliging Government Statist, Mr. Hayter. 

Table I, which follows, shows the deaths which have taken 
place from snake and insect bite (for the two are bracketed 
in returns together) in the Australian colonies during the 
decade 1881-1890. In accordance with the foot-note 
appended to this table, I have rejected from further 
consideration any deaths occurring in other colonies than 
Victoria, New South Wales, and Queensland. You will 
fui-ther note that of the total 1 25 deaths which occurred in 
these three colonies in the period mentioned, at least 5 or 6 
are obviously due to bites of other animals than snakes. 
There is the further probability that some of the deaths 
have been caused b^'- the enthusiastic administration of alcohol 
to persons bitten or supposed to be bitten. However, to be 
well within the mark,! assume that 125 deaths represent 
fatal cases of snake-bite, and proceed to deal with them 
accordingly. 



Table I. 

Deaths from Snake and Insect-bite in the Australian Colonies^ 

1881 to 1890. 



1881 
1882 
1883 
1884 
1886 
1886 
1887 
1888 
1889 
1890 



Years. Victoria.* 



Total 



38 



N. S. 
Wales. 



47 



5 








• ■ 


2 


4 


3 


8 


3 


3 


4 


5 


9! 


3 


3 


5 


2 


4 


2 


10 



Queens- 


South 


West 


land. 


Austroliat 


Australia ^ 


5 




• • 


3 

• • 




1 

• • 


• • 

3 




• • 

1 


• • 

8 




• • 

• • 


4 




• • 


11 


1 


• • 


6 


1 


• • 


40 


2 


2 



Tasmaniat! Total. 



1 
1 



16 
10 

7 
11 
10 

9 
21 
12 
18 
19 



133 



Note. — There are no deaths from snake-bite iu New Zealand. 

In Victoria, in 1891, there were 5 deaths from snake-bite, and 1 from iguana-bite. 

* In other yeai-s than 1881 and 1882, no distinction was regularly made in Victoria between 
snake and ias'ect- bites. Two of the dedths in the former year, and 1 in the latter, were f^>iii 
insect-bite. 

t In the case of these colonies, it is not cei*taiu whether there were any deaths in several 
of the years, as the cause was not specifically mentioue<l iu the list of causes of death. 

X One of these is distinguished as " vermin-bite " and 1 " insect-bite." 
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It will be seen that in this period, in the three colonies, 
snakes were unable to kill more than 125 persons. 

In order to determine the relative frequency of death 
from snake-bite, I next append a table showing tlie popula- 
tion (actual and average) of the colonies during the same 
period. 



Mean Populatiom of the Auttralanan Colonies, 1881 to 1890. 



y 


VictQ- 




Soutl, 


Wat 


T 


Stw 


ToUl A..S- 








Aiutnlia. 


AnilrallB. 






tnluii. 


1881 


868,942 


765,01 S' 226,522 


276,948 


29,616 


116,437 


492,887 


2,776,262 




889,73{ 


798,540l 237,611 


289,916 


30,389 


119,473 


509,308 


2,874,957 


188S 


910,13C 


838,155i 267,865 


299,01 i 


31,233 


122,242 


629,992 


.i,ag7,92!) 


1884 


932,63( 


883,145 294,782 


308,646 


32,329 


125,352 


643,993 


3,126,879 


1886 


950, 88( 


927,2751 a08,7S9 


313,102 


34,072 


128,160 


566.168 


3,234,446 




9S1.H6( 


969,465: 397,034 i 311,254 


37,184 


130,411 


682,306 




1887 


l,016,7fl( 


1.004,835 346,546 ISlI,OdO 


41,699 


133,802 


596,373 


3,450,391 


1888 


1,064,981 


1.036,705 361,230 


312,253 


42,312 


137,167 


605,370 


3,549,017 


1889 


1,090,351 


1,006,4601 374,240 


313,761 


43,053 


140,261 


611,716 


3,639,685 


1890 


1,119,600 


1,101,810 385.805 


316,425 


47,950 


143,733 


620,780 


3,734,685 


Average 


982,874 


939,04lj 313,042 


305,236 


36,973 


199,706 


366,319 


3,272,599 



Therefore, the proportion of fatal cii.ses of simke-bite to the 
average number of persons alive during the period is shown 
by the following table, wliich gives : — 



Tke ICatio of Deaths from Snuke-bile in -fm/i Colony during the 
Decade to tlie average I'opulution. 



New South Wales - - ■ 1 to 19,980 

Queeuslanc] - - - - 1 to 7,826 

Average - - - - 1 to 17,886 

The death-iate from snake-bite in Queensiund seams very 
much higher than in the other two colonies. The following 
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table will, however, show the danger of drawing rash 
conclusions from figures : — 

Table IV. 

DeatJhs from Violence in the Australian Colonies, 1881 to 1890. 



Years. 


Viotoria. 


N. S. 


Queens- 


South 


West 


Tasmania. 


Newr 


Total. 






Wales. 


land. 


AuBtralia. 


Australia. 




Zealand. 




1881 


849 


906 


317 


233 


36 


105 


459 


2,905 


1882 


841 


904 


439 


210 


53 


88 


505 


3,040 


1883 


908 


850 


396 


202 


59 


106 


494 


3,015 


1884 
1885 


799 


990 


50J 


239 


51 


90 


548 


3,226 


846 


1,106 


492 


212 


45 


92 


517 


3,310 


1886 


942 


1,083 


4yf5 


272 


67 


94 


571 


3,525 


1887 


1,023 


1,148 


699 


2i'9 


57 


112 


555 


3,723 


1888 


1,119 


1,140 


593 


234 


90 


118 


513 


8,807 


1889 


1,186 


1,110 


622 


203 


44 


144 


608 


3,822 


1890 


1,165 


1,163 


737 
5,200 


238 


43 


138 


521 


4,005 


Total 


9,678 


10,400 


2,277 


545 


' 1,087 


5,191 


34,378 



Table V. 

The Ratio of the 7'tttal Deaths from Snake-bite duHng iJie Decade 

to the Total DeatJis from Violence, 



Victoria 

New Soutli Wales 

Quecubla,ii(l 



Aver.'igc 



1 to 254-7 

1 to 221-3 

1 to 130 

1 to 202 



The following table shows the mtio of the total deaths 
from violence during the decade to the average population: — 



Table VI. 



Victoria 

New Sou til Wales 
Qiiecnslaiid - 
Average 



- 1 

- 1 

- 1 
1 



to 
to 
to 
to 



101-5 
90-3 
61-2 
84-3 



It will thus be seen tliat although the ratio of deaths from 
snake-bite to the average population, and also to the total 
deaths from violence, is higher in Queensland than in the 
other two colonies, the i-atio of deaths from violence to the 
average population is also higher. Consequently it is unsafe 
to infer, from the evidence furnished, that snake-bite is 
necessarily a more fatal affection in Queensland than in the 
other colonies. 
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From this mass of figures we arrive at a general conclusion 
that snake-bite is oiie of the most insignificant causes of 
death in our midst. For example, in the three years 1887- 
88-89 more persons died in Victoria from hydatid disease 
than were killed by snakes in Australia during the decade. 
Anyone who cares to look through Mr. Hay ter's tables will 
find that the snake-bite contribution is a ver}' small one. 

In 1876, a Committee was appointed by the Medical 
Society of Victoria which experimented in a methodical 
way. The Committee consisted of Drs. M'Crea (Chairman), 
T. M. Girdlestone, E. Barker, J. E. Neild, A. Bowen, P. 
Smith, J. T. Dempster, and Professor J. D. Kirkland. The 
])articular value of the work done by this Committee lay in 
the fact that it found, with antidotes then in use, the 
recovery of a dog from .snake virus injected hypodermically 
was chiefly a matter of dosage. None of the dogs used 
i-ecovered when half a grain of fresh liquid poison was 
injected. They further found that tiger snakes 3tt. to 4 ft. 
long injected on an average from 1 to IJ grains of liquid 
poison, a quantity believed by analogy to be barely 
sufficient to kill a man. One grain of tiger snake venom» 
if injected fairl}^ into the skin, would be approximately a 
dangerous dose. It is, however, quite possible that a snake 
drivinor its fangs through the skin finds it difficult to 
administer the full dose, if the snake bites through clothing, 
the chances of a fatal issue are diminished. On the other 
hand, in the case of some of the Indian snakes, allied in 
chaiacter to the Australian black and tiger snake, the dose 
of poison injected amounts to from 10 to 13 grains. Com- 
ment is needless. 

Furthermore, Dr. M*Crea, in 1870, forwarded a circular to 
a number of medical practitioners asking them for infoima- 
tion on the subject of snake-bite. In answer, he found that 
253 cases of snake-bite had occurred in the practice of a 
number of medical practitioners, and that of tliese only 25, 
or 10 per cent., terminated fatally. Various methods of 
treatment had been adopted. 

It seems, therefore, that fatal results from snake-bite are 
not common, and can scarcel}" take place unless the condi- 
tions are favoui-able to the snake. Nevertheless, if snake-bite 
were responsible for only one death in the decade, one would 
hail with pleasure the remedy which would obviate the 
repetition of such an accident ; and my object in referring 
to these figures is not to under-rate the value of any remedy. 
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but to show the difficulty of being accurate in forming 
conclusions respecting its value. 

These facts are so well-known that I must apologise for 
restating them. I have mentioned them in outline simply 
as part of the argument. In fact, if the name of other 
remedies used in the past be excised from old reports in the 
Journal, and the word strychnia be t-ubstituted,, the descrip- 
tion would parallel the present accounts of the efficacy of 
strychnia. 

If, then, a discoverer of a snake-bite antidote has to refer 
to mortality tables as a proof of its success, he has a small 
margin to work on. He is dealing with a disease which is 
not usual I}'' intractable. 

The public reports of cases may be referred to as evidence 
of its value, but apart from preceding facts altogether, 1 
would ask anyone who is inclined to attach any value to 
such statements to think for a moment what they mean. 
Men, women, or children of different physiological resistance 
and vigour bitten, or supposed to be bitten, by snakes of 
different age, biological chai-acters, and virus-producing 
capacity, the punctures made into skins of different thickness 
and in different parts of the body — treatment of various 
kinds adopted. Are there here not enough vai'iables to 
cause grave doubt as to the value of a new variable 
introduced in the form of strychnia ? Again, public reports 
of cases have been held to prove such extraordinary theories 
in medical history that one may be pardoned for receiving 
them with great caution. As stated, other remedies for 
snake-bite have been similarly commended at the hands 
of their demonstrators in the columns of the Australian 
Medical Jourval. 

'There is one method by which the value of strychnia as a 
remedy may be settled, viz., by resort to experiments on 
animals on which the action of snake poison does not to all 
appearances differ materially from that in the case of man. 
From this, however. Dr. Mueller dissents, though he refers 
to experiments made on animals in support of his theory. 

The evidence adduced serves to show that there is no 
warrant for believing strychnia to be of any value as an 
antidote for snake-bite ; but there is no warrant for asserting 
that it is valueless, hy the experimental method alone, can 
the vexed question be settled. 



Art. XV. — Sneezing: Fallacious Ohsei^ationa. 



By James W. Barrett, M.D., M.S., F.R.C.S. Eng. 

Demonstrator and Examiner in Physiology in the University of Melbourne. 



[Bead December 8, 1892.1 

In the last edition of '• Foster's Physiology," there occur 
the following passages : — " Coughing consists in the first 
place of a deep and long-drawn inspiration, by which the 
lungs are well filled with air. This is followed by a complete 
closure of the glottis, and then comes the sudden forcible 
expiration, in the midst of which the glottis suddenly opens, 
and thus a bla«t ot* air is driven through the upper respira- 
tory passages. The afierent impulses of this reflex act are 
in most cases, as when a foreign body is lodged in the larynx 
or by the side of the epiglottis, conveyed by the superior 
laryngeal nerve. But the movement may arise from stimuli 
applied to other branches of the vagus." 

"In sneezing, the genoal movement is essentially the 
same (as in toughing), except that the opening from the 
pliaiynx into the mouth is closed by the contraction of the 
anterior pillars of the fauces, and the descent of the soft 
palate, so that the force of the blast is driven entirely 
through the nose. The afferent impulse is usually given 
from the nasal branches of the fifth." When sneezing, 
however, is produced by bright light, the optic nerve would 
seem to be the afferent nerve. 

In Landois and Stirling, sneezing is described as consisting 
" of a sudden violent expiratory blast through the nose for 
the removal of mucus or foreign bodies (the mouth being 
rarely open), after a simple or repeated spasm-like inspiration 
(the glottis remaining open)." 

In " McKendrick's Physiology," cougliing and sneezing are 
described as powerful expirations, in which the air is driven 
through the oral cavity in the first, and through the nasal 
passages in the second. 
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" Hermann's Physiology " contains the following : — " The 
expulsion of foreign particles. Such explosive expiration is 
called sneezinor when the nasal cavities aie concerned, and 
coughing when the irritant is in the larj'nx." 

Each is accompanied by a noise produced by the sudden 
bursting open of a closed aperture, which in sneezing is 
found by the opposition of the velum palati to the pharyn- 
geal wall, and in coughing by the opposed vocal cords. 

In *' Carpenter*s Physiology" it is stated "the difference 
between coughing and sneezing is this, that in the latter the 
communication between the larynx and the mouth is partly 
or entirely closed, bj' the drawing together of the sides of 
the velum palati over the back of the tongue, so that the 
blast of air is directed more or less completely through the 
nose in such a way as to carry off any source of irritation 
there. Of the purely automatic character of the movement of 
sneezing there can be no question, since it cannot be 
imitated voluntarily." 

In " Kirk's Handbook of Physiology " we find '* the same 
remarks that apply to coughing are exactly applicable to the 
act of sneezing, but in this instance tho blast of air escaping 
from the lungs is directed by an instinctive contraction ot the 
pillars of the fauces, and descent of the soft palate, chiefly 
through the nose, and any offending matter is expelled." 

In " Huxley's Elementary Physiology " it is stated " in 
sneezing, the cavity of the mouth is described as being shut 
off from the ])harynx by the approximation of the soft palate 
and the base ot the tongue, the air being forced through the 
nasal passages." 

All these writers, then, are agreed in describing sneezing 
as a modified respiratory act, in which air is blown through 
the nose, and most of them assume that it consequently 
serves the pur[)ose of driving irritating substances from the 
nose. 

On the other hand, in one of the most recent works on 
the diseases of the nose (Greville MacDonald, published 
1892), one finds the following reference to sneezing: — 
'* Again, it may be doubted whether the physiological 
reflexes can be considered in any way beneficial. Sneezing, 
it may be argued, is not of any use in driving irritating 
particles from the nose, seeing that it consists essentially 
in a closing of the palate during spasmodic expiration, and 
thus prevents the current of air from passing through the 
nose. But we probably find the most accurate explanation 
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of the phenomenon in the following considerations : — On the 
enti^nce of an irritating particle into the nose, the primary 
object of the reflex phenemonon is to increase the flow of 
mucus, not only for the sake of interposing some non- 
irritating substance between the sensitive membrane and the 
foreign particle, but even more for the purpose of washing it 
away. This increased flow is produced by a double 
mechanism. In the first place there is a supply of more 
blood, and the stimulation of the secreting cells, through 
nerve influence ; and in the second, there is an increase of 
vascular pressure from over-filling of the venous sinuses, as 
described in Chapter I. Now, this pressure on the venous 
sinuses must be enormously increased by the convulsive 
respii^atory act comprised in sneezing. This latter consists 
in a violent contraction of the diaphragm, &c., together with 
the closing of the glottis and the post-nasal space, by 
contraction of the velum and the superior strictors and of 
the buccal orifice by the approximation of the tongue 
firmly to the teeth and hard palate ; in fact, every possible 
movement is thrown into action to prevent the exit of air 
from the larynx, mouth, and nose. What is the immediate 
consequence of this ? Increase of the intra-thoracic pressure, 
which necessarily increases the intra-vascular tension, 
especially in the veins, and hence in the venous sinuses of 
the nose. The act of forcible expiration, with all the outlets 
from the thorax closed, if voluntarily induced, i.e., without 
the preliminary irritation in the nose, is scarcely operative 
in producing the efiect described, and it is probably only 
when the nerve stimulation is excited at the same time, and 
the gland cells are set working, that this increase in the 
venous pressure is of some additional assistance.^' 

Reviewing these conflicting statements, we find difference 
in matters of fact, and necessarily in the inferences drawn 
from them. Of the inaccuracy of the description of sneezing 
given in " Foster's Physiology" and the other works referred 
to, there can be no question. The process seems to be 
similar to that followed in coughing, with the following 
amongst other distinctions: — (1) That it is entirely involun- 
tarily. (2) That it is caused mainly through stimulation of 
the anterior portion of the nose. Stimulation of the posterior 
portion of the nose generallj^ results in coughing. (3) That 
the forced expiration is, if anything, more marked than in 
coughing. (4) That the air in pei*sons with normal palate 
(and apart from voluntary efforts modifying the act) is 
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driven entirely through the mouth ; that is to say, that the 
palate is probably pressed firmly back against the pharynx 
so as to completely cut oflf communication with the nose. 
The peculiar noise made in sneezing is probably produced by 
the impact of the imprisoned air on the back of the hard 
palate, combined with certain modification of the shape^of 
the mouth produced by movements of the tongue and lips. 
In coughing, on the other hand, it would seem that the com- 
munication between the nose and throat is not necessarily 
cut off; and that the air sometimes passes through the nose 
as well as the mouth, and that special movements of the lips 
and tongue are certainly different, if not absent altogether. 
The mouth is generally opened more widelj^in coughing, and 
the noise produced by a cough is very diflTerent from that 
produced in sneezing. The one is laryngeal in the main, the 
other is chiefly buccal. 

It is possible that the glottis has nothing to do with 
sneezing, and that the obstruction is entirely pharyngeal. 
If, however, there is a closed glottis, it is probable that the 
mode in which it is opened in the two cases is somewhat 
diflTerent. Coughing has, at all events, sometimes a definite 
object to serve. It serves for the removal of irritating 
particles from the air passages,' and it is quite likely that the 
glottis may be diflferently disposed in sneezing. Hence the 
absence of glottic noise in sneezing. The stiitement that the 
blast of air in sneezing is driven through the nose has 
originated, I think, in the following manner: — The observa- 
tions have been necessarily almost entirely personal, and as 
usual the introspective method, if the term can be used in 
this sense, has again proved fallacious. When people sneeze, 
they feel first a profound irritation in the anterior part of 
the nose. If this persists, there follow some long and deep 
inspirations, then a violent expiratory eflfort with possible 
closure of the glottis or some part of the pharynx ; the 
obstruction is suddenly overcome, and the air expelled 
through the mouth with the characteristic noise. Usually 
there follows almost immediately a gush of watery fluid 
from the nose, which is evidence of increased secretion. 

Now, putting these facts together, those who first described 
the process of sneezing, confused as usual inference and fact 
They knew that coughing, at all events, served the one 
purpose of removing foreign bodies from the air passages. 
They infen'ed justly or unjustly that sneezing was adapted 
to remove foreign bodies from the anterior portion of the 
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nose by means of the blast of air. They felt the irritation 
of the nose, and found that sneezing was usually followed 
by relief Without examining carefully the act of sneezing, 
to see whether the air did or did not go through the nose, 
they assumed that it did, hence the description. It is of 
course possible that, in some cases where observation was 
made, abnormal conditions of the palate may have permitted 
portions of the air to get to the nose. As the act of sneezing 
is involuntary, while that of coughing is not, it is impossible 
to study the phenomena of the former, except in an im- 
promptu and largely subjective manner. The vocal cords 
can be examined with the laryngoscope in coughing, but not 
in sneezing. Objective examination in sneezing is very 
limited, by reason of the nature of the act. It seems to me, 
however, perfectly clear that we have another example of the 
manner in which hypothesis has biassed observers. They 
have unconsciously endeavoured to make the facts tit the 
theory. An observation once made and stated by a com- 
petent authority has probably been copied from one work 
into another, until of late years the great importance given 
to physiological respiratory reflexes by physicians has caused 
the matter to be more closely investigated. 

Greville MacDonald's ingenious theory of the value of 
sneezing, physiologically, may or may not be accurate. 
The fact, however, that patients suflering from eye disease 
frequently sneeze when exposed to a strong light, indicates 
the necessity for caution before assuming that sneezing has 
any value whatever. It may have as little to do with 
normal physiological function in the human being as appa- 
rently has the patellar reflex, the cremasteric reflex, or 
some other of the general reflexes. If sneezing is essential 
to the removal of a foreign body from the anterior portion 
of the nose, it is very difficult to understand why coughing 
or blowing through the nose would not be equally serviceable. 
As Greville MacDonald justly observes, "it is quite certain 
that sneezing alone cannot produce the rush of fluid from 
the nose. It requires a local determining agent. At present, 
it seems to me the only conclusion that can be safely arrived 
at, is the Agnostic one." Greville MacDonald's explanation 
is plausible, and has the merit, as far as I know, of standing 
alone. 

How much more fallacious observation of a similar 
character exists in all departments of science, it is impossible 
to conjecture, but I think it fairly certain that, if the 
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treatment of diseases of the nose had not become organised 
into a special department of medicine, it wpuld have been 
assumed that the significance of the respiratory reflex was 
fully understood. My object in drawing attention to the 
matter is — (1) To put the facts, as far as possible, before 
members. (2) To stimulate observation, which from the 
necessity of the case must be largely personal. (3) To give 
another example of tlie manner in which good observers are 
biassed by the teleological assumption. (4) Of the manner in. 
which such fallacious observations lead men to accept explana- 
tions which wrongly colour the woik of those who have to 
apply them in practical life. An accurate statement of facts 
with regard to sneezing, would probably have stimulated 
inquiry into the relation between nasal disease and asthma, 
at a much earlier date than 1871, when attention was first 
-drawn to the matter by Voltolini. 



Art. XVI; — Physical Gonstants of Tliallium, 

(With Plate XVII.) 

Bv W. HuEY Steele, M.A. 

[Read November 10, 1892.] 

Being in possession of a piece of thallium, and being 
unable to find its constants in the ordinary books of reference, 
I deternjined a few of them as follows. The investigation 
was conducted in the Physical Laboratory of the University 
of Melbourne. 

(1) Coefficient of Expansion. 

A piece of the thallium was drawn into a wire about 
fourteen inches long, the ends cut off square, and a nick 
made near each end. It was put into a glass tube through 
which steam could be passed at will from a small boiler. 
The ends of the tube being firmly clampjed, micrometer 
microscopes were focussed on the ends of the wire. These 
instruments, supplied by the Cambridge Scientific Instru- 
ment Co., read to Yishya ivich- The positions of the ends of 
the wire and of the outer and inner edges of each nick were 
observed, the observations being repeated several times. 
The temperature of the thallium was assumed to be that 
indicated by a thermometer lefb Ij^ing beside the glass tube 
all night, 16*8° C. Steam was then passed along the tube 
till it was fairly dry, and after about fifteen minutes, the. 
observations of the positions of the nicks and ends of the 
wire were repeated, the temperature being assumed to be 
100° C. The gain in length of the whole wire was observed 
to be 0261 inch, between the outer edges of the nicks 
0255 inch, and between inner edges '0255 inch. On re- 
placing the glass tube by a scale, the length of the wire was 
found to be 13*83 inch, and the distance between the nicks 
13*69 inch. Dividing the increase in length by the rise in 
temperature (83*2®), and by the length measured, the co- 
efficients come out 0000227, 0000224, 0000224, giving as 
mean result 0000225. 
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(2) Specific Resistance. 

1 at first made several determination« of the resistance of 
the thallium, in the form of short thick wires, and compai'ed 
its resistance with silver, and alterwards with lead, and 
sepaiutely determined the resistances of the specimens used 
in comparison. I found it much more accurate however 
to draw the thallium into a finer wire, and determine its 
resistance directly. This was done with a resistance box, 
with a shunt on the variable arm. It was measured several 
times at slightly different temperatures, as shown in the 
following table : — 



t 


r 


1 

s i 


R' i 


E 


21 
21-8 
221 
221 


•16 
•16 
•16 
•17 


5-80 
6-65 
6-87 
1-95 


•1667 
•1662 , 
•1664 

•1664 , ; 

1 


•1551 
•1551 
•1551 
•1551 



t is the temperature centigrade, r and a are the two 
resistances in parallel which balance the resistance of the 

thallium. R^ is -^',, the observed resistance of the thallium, 
and R is the resistance at 20° C, reduced by the coefficient 
•0039 (vid, inf) The length of the thallium was 46*14! cm., 
and the mean value of diameter measured at diflferent parts 
along it was 0874 cm., the mean error in measuring it being 
•0005 cm. The specific resistance at 20° C. is therefore 

V X 0437* X 1551 X 10* 20170 

(3) Variation of Resistance with Temperature. 

To determine this, the thallium was made intx) a small 
coil, and immersed in a large beaker of water, with a ther- 
mometer about the middle of tlie coil. The thallium was 
connected with the terminals of a slide metre bridge by 
means of two stout pieces of copper, to which it was firmly 
bound, and whose resistance was found to be about yiry of 
that of the thallium. The resistance of the thallium was 
balanced with an approximately equal resistance of German 
silver, which was taken as an arbitrary unit to measure the 
resistance of the thallium at different temperatures. By 
means of a verj'^ sensitive galvanometer, the slider could be 
adjusted to 1 mm., while the whole change in position for 
a rise of 80® C. was about 70 mm. In reducins: the bridge 
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readings to resistances, correction was made for the fact that 
the middle point of the wire was not the electrical centre, 
which was 3*3 mm. to one side, and the resistances were 
diminished by 1 per cent, of the cold resistance of the 
thallium on account of the copper connections. Two inde- 
pendent sets of observations were made, and from each tlie 
coefficient at 20® C. was calculated by the method of least 
squares. The figures from which the calcuUitions were made 
are given in the annexed table : — 



Set 1. 



Set 2. 



t 



R 



t 



R 



178 


•987 


16-2 


1017 


30-5 


1-035 


321 


1-079 


41-4 


1-074 


48-2 


1143 


517 


1-102 


61-4 


1^196 


62^1 


1-154 


79-8 


1-274 


80^3 


1-227 


99 


1-357 


98*8 


1-312 


851 


1-298 






72-2 


1-246 






67-5 


1-226 



The values of the coefficient from the above tables are 
•00394 and 00400. 

Having determined these values by means of the slide 
bridge, I proceeded to verify the result by measuring the 
resistances with a resistance box, and shunt as described 
above. Two independent sets of observations were made as 
before. The observed values are given in the following 
table : — 



Set 3. 



Set 4. 



t 



R 



t 



R 



181 


•2054 


J 7-3 


•2134 


32 


•2162 


59-3 


•2490 


40-6 


-2228 j 


80-9 


•2679 


53 


-2329 : 


99-3 


•28*2 


60-7 


•2381 


54 


•2456 


72-1 


•2488 


24-9 


-2232 
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The values of the coefficients from sets 3 and 4 ai^ 
•00384? and 00891. The mean of these four gives, as 
, the coefficient at 20° C, 00392. This is larger than the 
value for most metals other than iron. 



(4) Thermo Electkic Height. 

As I had a piece of pure silver, and no other metal pure, 
I resolved to find the thermo electric height of thallium 
with regard to silver, and assume Professor Tait's result for 
silver in order to obtain the absolute value for thallium. 
Having done so, it was found that the thallium line thus 
determined, crossed Professor Tait^s copper line at about 
70° C, and that copper was therefore an exceptionally 
favourable metal with which to compare thallium. 1 there- 
fore obtained pure copper and compared thallium with it, 
and found that thallium was further below copper than 
below silver; and on finally trying copper and silver, I found 
the lines should be very much closer together than they ai'e 
in Professor Tait's diagram, and that copper should be above 
silver and not below it. I therefore purified some lead, and 
constructed a diagi-am of my own for the four metals — lead,, 
thallium, copper and silver. To obtain pure lead, I dissolved 
some sheet lead in nitric acid, and precipitated it as sulphate 
by adding dilute sulphuric acid. The sulphate thus obtained 
was heated with carbonate of soda and cream of tartar in a 
Hessian cnacible in an injector furnace, and lead obtained 
which was assumed pure, though it contained a trace of 
potassium. 1 used an astatic low resistance galvanometer 
with a lamp and scale, at a distance of about four feet, the 
scale divisions being fortieths of an inch. The resistance of 
the galvanometer was somewhat less than an ohm, but with 
the leads and the wires of the thermo electric cii*cuit, the 
resistance was a little over an ohm. So low an E.M.F; as 
•00000 1 volt or 100 absolute units gave a deflection of one 
scale division. This appears to be about 30 times as 
sensitive as the one used by Professor Tait twenty years 
ago. To determine the exact value of a scale division, the 
galvanometer was joined in series with an ordinary Daniell 
cell and various high resistances, and immediately after or 
before its E.M.F. compared with a Latimer Clark cell, by 
means of a condenser and balliatic galvanometer. In 
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examining the thermo electric power of two metals, I twisted 
together their ends and coiled the joint round the bulb of a 
thennometer, immersing the whole in a bath of olive oil. 
The other junction was kept in a large beaker of cold water 
with a thermometer in it, which was observed from time to 
time, and if necessary, correction made for the rise of 
temperature. This rise was never more than a degree, the 
corresponding correction being one or two scale divisions. 
The relation between the observed values of temperature and 
galvanometer reading is parabolic, and if we express the 
excess of the temperature of the hot junction over the cold 
by t, and the number of scale divisions by 8, then « = a ^ + 
h t^ is the connection between s and t, where a and h are 
constants to be determined preferably by the method of least 
squares, as was done with each set of observations, though 
the operation is rather laborious. The following table may 
be taken as typical of the accuracy attained i — 



T 


.9 


i 

8 




{ observed ) 


( calculated ) 


19 





1 




76 


114 


119 


73 


107 


112 


70 


102 


108 


76 


115 


119 


131-7 


206 


201 


UO 


202 


199 


180-3 


249 


249 


200 


259 


260 


184 


249 


250 


179 


246 


247 


161 


232 


232 



In this case, the metals being thallium and lead, the 
resistance of the circuit was 1-395 ohm. The equation to 
the parabola, represented by the first and second columns, 
is s = 2-36 t - 00512 t^ where t = T - \9, A Daniell 
cell, when used to charge a condenser, gave a throw of 
276*3 sc. divs.; a Latimer Clark cell gave 3464 ; the E.M.F. 
of the Daniell is thus— 1435 x 276*3 -^ 346 4 = 1144. 
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Tlie same Daniell, when connected in series with the gal- 
vanometer, gave a deflection g for resistance jB. If the 



9 
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current through the galvanometer be k g, then -^ = k g, 



or k = -/* Now the mean value of i2 ^ is 1729000, 
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therefore k = i72m6' ^^ ^ ^^ *'^® electromotive force of the 
thermal circuit, and r its resistance, then e =^ k 8 r, or the 
electromotive force corresponding to one scale division is 

"1729000^ volt, or 92 3 absolute units of electromotive force. 
Now 8 = 2'36t — 0051 2 <^, or if we measure the tem- 
perature from the neutral i)oint of the two metals, s = 
•00512^1 If the temperatures be the neutral point, and 
100° above or below it, and if -wi be the relative Thomson 
effect, then 512 x 92*3 = 5000?^, and m = 94. 

To find the neutral point— '}' = 0, i.e., 2-36 - 2 X 

•00512^.= 0, t = 2:^0, i.e., 249° C; the height at 0° C. is 
therefore 249 X '94 = 234. The thermo electric height of 
thallium above lead is thus — 234 — 94 1, t here being 
temperature centigrade. 

Another similar but independent set of observations 
gave as the height 198 — '65 t, the mean of these being 
217— ' '79 t. Of the four metals, each pair was taken 
together, -and the following results obtained. In each case 
the higher metal is the first : — 

1. Thallium-Lead - - 217- '79 1 

2. Copper-Thallium - 43 -f 179^ 

3. Copper-Lead - - 252+1-06^ 

4. Copper-Silver - - 12 + -10^ 

5. Silver-Thallium- - 40-^1*47^ 
U. Silver-Lead - - 20G + I'Sot 

If we add the Thallium-Lead to the Copper-Thallium, we 
get 2G0 + 100 ty which agrees fairly well with the directly 
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observed value of Copper-Lead. The results with the silver 
are not very consistent. Various diagrams can be con- 
structed from the above observations, but the nearest to the 
true one will probably be obtained from the first, third and 
fourth, from which the figure is drawn (see Plate XVII), the 
dotted lines on the figure being Professor Tait's results for 
silver and copper. 

I have been for some months engaged on a series of 
observations, of which I hope to give an account to this 
Society shortly, from which it appears that thermo electric 
values cannot be absolutely constant, and which explains the 
above inconsistent results of the observations on these 
metals. 

Summary. 

The constants obtained are thus : — 

(1) Coeftlcient of expansion - •0000225 

(2) Specific resistance - - 20200 at 20° C. 

(3) Range of resistance with 

temperature - - -00392 at 20° C. 

(4) Thermo electric height - 21,6 - 79 ^ 

The thallium was obtained from Schucbardt, and Professor 
Miusson has kindly analysed it and supplied the following 
statement of his results :— 

*' The small sample of thallium wire submitted to me, 
was found to contain as impurities, lead, arsenic and copper. 
An estimation of the lead showed it to be present to the 
extent of 1*50 per cent. The arsenic and copper were 
present in too small amount to be estimated in so small a 
sample. A direct estimation of the thallium itself showed 
the wire to contain 9790 per cent, of that metal." 



AliT. XVII. — On **^ov,focal Quadi'ics of Momenta of 
IneHia " pertaining to all Planes in Spa^e, and 
Loci and Envelopes of Straight Lines whose 
*' Moments of Inertia " are Constant. 



By Martin Gardiner, C.E. 



[Read May 12, 1892.] 



Abstract. 

The author commences by solving the following problem, 
by the Cartesian co-ordinate method : — 

Frohleya. — Given any number of points Pi, Pg* -^a* • • • • 
in space, and con-esponding numbers Oi, ag, ^3, . . . .known 
in signs and magnitudes as respective multipliers ; to tind 
the Envelope of a plane L L L, such that, in every position 
it can assume, we shall have 

in which Puphph . • • • » represent the squares of the 
pedals from the points Pi, P2, P3, . . . , to the plane LL L, 
and S a constant entity known in sign and magnitude. 

He finds the equation of the envelope of the plane L L L 
to be that of a Quadric whose centre is coincident with 
the mean-centre of the given points for the multipliers 
ai, ^2, cfcg, . . . And from the/o7'77i of the equation arrival 
at (which is given abridged and expanded), he infera that 
for^all possible values of the entity /S, the corresponding 
Quadrics are Confocal Quadiics. 

He then shows by a purely geometrical method (indepen- 
dent of co-ordinates) that for any constant value of S, the 
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envelope of the plane LLL is a Quadric whose centre is 
coincident with tlie mean centre of the points Pi, P2, Pz, 

. . . , and their respective multipliers «!, 02, cts, 

And he shows that the quadrics corresponding to all 
possible values of the entity Sy are Oonfocal Quadrics. 

In order to amplify his Geometrical Method, he proceeds 
to give a full and complete solution to ,the particular cases 
in which the given points Pi, P2, P^y . . . , are all in one 
straight line. And he shows that it depends on the state of 
the data, as to whether the Confocal Quadrics be Ellipsoids ; 
Hyperboloids of One Sheet ; Hyperboloids of Two Sheets ; 
Spheres ; or Paraboloids. 

He then directs attention to the Physical Aspect of the 
problem, which he enunciates as follows : — 

Problem, — Given any masses Mi, M2, M^, . . . , in space, 
and corresponding units ai,a2,a^, . . . , known in signs as 
their respective multipliers; to find the Envelope of a 
plane LLL, such that in every position it can assume, 
we shall have the sum of the Moments of Inertia of the 
masses represented by 

ill. :^ mi {P\^f + ^2 . ^ ma (P2Lf + a^.^m^. (P^ Lf 

+ . . . = a constant S, 

in which mj, m2, m^, . . . represent molecules of the masses 
Ml, M2, M^, . . . , at any points Pi,P2,Pz, ... in those 
masses, and in which PiL, P2L, P^L, . , . represent the 
pedals from the points P^, Pg, P3, . . . , to the plane LLL. 

In elucidation of this aspect of the problem, he recon- 
siders the particular cases, in which he now replaces the 
given points or molecules at P^, P2, Pg, ... all in one 
line, by Spheres whose centres are all in one straight line. 
He shows that the results arrived at previously, apply 
when masses replace mere molecules; and that, according 
to analogous states of the data, the Confocal Quadrics will 
be Ellipsoids, Hyperboloids, Spheres, or Paraboloids. 

He establishes the limiting values for the constant S, and 
exposes the limiting forms of the Quadrics in minute and 
full detail And he corroborates a remarkable theorem of 
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Duhamel's, as to the existence of two points, for each of 
which Poinsot*s " Ellipsoid of stress " is a Sphere. He 
shows, moreover, these two points to belong to a "Focal 
Conic " of the family of Confocal Quadrics. 

In the case in which the bodies are Spheres situated in 
any mariTier in space, he gives a simple and effective 
method of finding the three principal axes of inertia. 

He then records the following eight Theorems, as results 



of his investigations :- 



Theorem 1. 



Given any masses i/j, ilfg, ^3, . . . in space, and 
corresponding numbei"S a^, a^, a^, . . . of known signs 
as multipliers. If a plane L L L (otherwise unrestricted) 
be such that in every position it can assume, the sum of 
the moments of inertia of the entities ax* ^\y ^2- -^2> % -^s* 
. . . , with respect to it, be of any constant magnitude S, 
then will the envelope of the plane be a determinable 
quadric Q, whose centre is coincident with the mean centre 
of the entities. And the whole system of quadrics Qi, ^2* Q%i 

corresponding to all values S,, 8^, S3, .... , 

of aS, will be concentric, coaxial, and confocal quadrics. And 
in all cases in which the multipliers aj, 02, . . . are all 
positive, the quadrics will be Ellipsoids and Hyperboloids of 
One Sheet. 



Theorem 2. 

Given any masses J/i, M^, M^, ... in space, and 
corresponding numbers cti, a^, a-^, , . , of known signs, 
as multipliers. The envelope of all planes L L L passing 
through any given point V in space, and such that the sum 
of the moments of inertia of the entities a^. M^.a^. M2, a^. M^, 

, with respect to them severally, is of any constant 

magnitude S, will be a determinable quadric cone C, 
which envelopes a determinable quadric Q whose centre is 
coincident with the mean centre O of the entities. And the 
whole family of such cones 6*1, C2, 63, . . . , corresponding 
to all values Siy S2, S-^, . . . , of S, will be coaxial and 
confocal cones enveloping coaxial and confocal quadrics, 
whose common centre is the mean centre of the entities 
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a^ ifi, ag. if2, And if the point V be at infinity, 

and given in direction by means of a vector R passing 
through the mean centre ; then, corresponding to various 
values of S, the envelopes of L L L consist of a system of 
confocal cylinders enveloping the quadrics, and having as 
common principal axis the directing vector JR. 

Now Jfi, Jfgj -^3 J • • • being masses, and a^, a2» ^3> 
numbers known in signs : we know that if a plane LL L 
be such that the sum of the moments of inertia of the 
entities a^, JIfi, % ilf2, ag. ifj, . . . , with respect to it is of 
a constant magnitude S, then will the envelope of the plane 
. be a determinable quadric Q. But the line of intersection 
I I of any two mutually orthogonal planes, both tangent 
to the quadric Q, is obviously such that the sum of the 
moments of inertia of the entities with respect to it is 
represented by 2.8. 

We can easily form the equations of tangent planes 
to the quadric Q, and express their mutual orthogonism ; 
but we need not try to evolve an equation of a surface 
which could be the envelope of all the lines 1 1 of intersection 
of the pairs of mutually orthogonal tangent planes to Q. 
This is obvious : — for if we suppose p to be any point 
whatever on any surface, and construct a Poinsot Ellipsoid 
having such point as centi-e, we perceive that the lines 1 1 
through the point form a cone, and cannot generally all be 
tangents at one point to any other surface. However, we 
proceed to find the Loci and Envelopes of lines l^ li which 
fulfil the conditions as to equality of moments of inertia, 
and respecting which other conditions are imposed. 

1°. — With respect to all the lines l^ Li which are parallel 
to any fixed straight line R R passing through the mean 
centre 0, which is also the centre of the quadric Qi. 

If through we draw a plane normal to the line R R, 
and that we put CiCiCi to represent the conic which con- 
stitutes its trace on the quadric Qi : then, from a well-known 
theorem, we perceive that the pairs of mutually orthogonal 
tangent planes whose points of contact lie in the conic 
CiCiCiy give us all the lines lili parallel to the fixed line 
RR, and that they constitute a Right Circular Cylinder 
having R R as central axis. 
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2''. — With respect to all the lines Zj Zj situated in tangent 
planes to the quadric Qi . 

We may first observe that if Pj P^ P^ be any fixed plane 
tangent to the quadric Qi, and that we project the quadric 
itself orthogonally by means of other tangent planes upon 
Pi Pi Pi, then will the projection be a conic Ci Cj Ci situated 
in the plane PiPjPj, which is obviously the envelope of 
all the lines ii ii in the plane. 

3^ — With respect to all the lines J^ ^ situated in any 
plane B BB whatever. 

We first proceed and find the sum 8^ of the moments of 
inertia of the entities Oi.J/i, a^.M.<^y a^.M^, , . . , with 
respect to the plane BB B, We then find the quadric Q^ 
such that the sum of the moments of inertia of the entities 
with respect to any of its tangent planes is = 2;5i , — 8^ . Then, 
obviously, the orthogonal projection of the quadric Q^ so 
found (by means of tangent planes to it) upon the plane 
B BB will be a conic, which is the envelope of the lines li l^ 
situated in the plane. 



The following is an obvious deduction : — 

Theorem :i. 

Given any masses M^, M2, M^y . . . in space, and corres- 
ponding numbers cj^i, a2, ^3, . . . of known signs as multi- 
pliers ; and given also the system of confocal quadrics 
Q\> Qi^ Q'ii ' ' • '> such that tiie sum of the moments of 
inertia of the entities ttj. ifi, ai-M^y %. i/3, . . . , with 
respect to tangent planes to the quadrics are equals 
respectively to ^i, «2> ^3> • • • j th^n the orthogonal pro- 
jections of the quadrics on any given plane B B B in space, 
constitute a family of confocal conies, which are the 
respective envelopes of straight lines lili, l^l^, ^3 ^, . . . • , 
situated in the plane, such that the sum of the moments of 
inertia ot the entities a^. Mi, a2. M.j, a^, M^, - - > witli 
lespect to them, are determinable constants. And if the 
plane Pi Pi B be parallel to either one of the two systems of 
parallel circular sections of the confocal quadrics, then will 
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the projections of the quachncs on the plane be a system of 
concentric circles. 

Note. — The differences of the moments of inertia with 
respect to the lines ^^, ^2^2* hh^ - • • > (tangents to the 
respective conies) on the plane BBB are obviously equals to 
the differences of the moments of inertia with respect to 
tangent planes to the quadrics Qi, Q2, Qz^ • • . 

If we draw planes PiP^Piy P^P^P^y • • • , through any 
diameter D D of any one Q of the family of Confoc^il quadrics, 
the lines 1 1 situated in these planes and sucli that the sum 
of the moments of inertia of the entities 0^, Mi, a^. M2, a-y M^, 
. . . , with respect to them, severally, is of an}^ constant 
magnitude 2.s, have (as already observed) as envelopes, in 
the planes, determinable conies. And we know that those 
of the lines II which are parallel to DD form a circulate, 
cylinder, having the line jDD as axis. But it is easy to 
perceive that it is only when the axis DD h normal to one 
of the circular sections of the quadric Q that the conies cut 
D D in the one and same point, at which the lines 1 1 form a 
tangent plane to all the conies. Hence : — 

Theorem 4. 

Given any number of masses Mi, M^i, M-^, . . . , in space, 
and corresponding numbers a^, a2, 03, . . . , of known signs 
as multipliei's ; if a straight line 1 1 move in space so as to be 
always in contact with the line DD of a diameter of any 
quadric Q (of the conibcal family) normal to either system of 
its circular sections, and so that in every position the sum 
of the moments of inertia of the entities a^. Mi, a2. M2y . . . , 
with respect to it, is of any constant magnitude 2.« ; then 
will the envelope of the straight line H be a determinable 
quadric iv of revolution, having the mean centre as centre^ 
and the fixed line D D as axis. And all such quadrics 
vji, W2, w^, . . . , corresponding to all possible values 
2,81, 2.«2, 2.S3, . . . , of the constant are determinable 
quadrics of revolution, having the mean centre as common 
centre, and the line D D as principal axis. 



rn 



Theorem 5. 



The Locus of a straight line 1 1 through any fixed point D^ 
in a line D D through the mean centre and normal to 
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circulai' sections of the eonfocal quadrics Qi, Q2> Qs* • • • > 
and such that the surn of. the moments of inertia of the 
entities ttj.ilfi, a^^ M^, . . . , with respect to it, is of 
constant magnitude 2.^, is a quadric cone of revolution, 
having the point D^ as vertex, and 2) D as axis. 

We know that the locus of the lines II oi intersection of 
all pairs of mutuallj' orthogonal tangent planes to any 
quadric, cone C is another quadric, cone E concyclic with 
the reciprocal of the cone G. (See Salmon's " Geometry of 
Three Dimensions," Art. 247). And if G be a cone, such 
that the sum of the moments of inertia of the entities 
<ii,Mi, CLy.M^i • • • , with respect to its tangent planes, 
severally, be equal to a constant s, we know that the sum 
of the moments of inertia of the entities with respect to tlie 
lines 1 1, sevemlly, must be equal to 2.«. Hence we have : — 



Theorem 6. 

Given any masses M^, M2, M3, . . . , in space and 
corresponding numbers «!, a2» %> . . . , of known signs, as 
multipliers ; tlie Locus of a straight line 1 1 passing through 
any given point V in space, and such that the sum of the 
moments of inertia of the entities (^j. J/i, a2. M2, 03. Jfg, . . . , 
with respect to it =. any constant 2.s, is a quadric cone E, 
having the point V as vertex, and concyclic with the 
reciprocal of the cone (7, having V as veitex, and such that 
the sum of the moments of inertia of the entities with 
respect to its tangent planes = s, &c. 



Theorem ?• 

If three ]jlanes, always mutually orthogonal, move in 
space so as to continue to be tangent planes respectively to 
any three of the eonfocal quadrics Qi, ^2> Q3 5 ^^^^^ will the 
Locus of their common point of intersection be a Splcere, whose 
centre is coincident with the mean centre of the entities 
tti- Miy ao. J/o, . . . , which is also the centre of the quadrics. 

Note. — This Theorem, which is an obvious deduction 
from the kinetic properties exposed, was arrived at by 
Salmon by means of a formula due to Chasles. (See 
Salmon's " Geometry of Three Dimensions," Art, 172.) 
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Theorem 8. 

If two planes A and B mutually orthogonal, be 
tangent planes respectively to any two quadrics Qi, Q2» ^^ 
the confocal family ; then will the other pair of tangent 
planes A^ and B^ through their line of intersection II, to the 
same two quadrics, be mutually orthogonal. 

This is an obvious deduction from the kinetic properties 
exposed. — The planes A and B being tangents to the quadrics 
Qi and Q2, the moments of inertia of the entities a^. Mi^a^. 
M29 . . . , with respect to them are constants 81 and ^2 ; and 
the sum Si + 82 of these moments of inertia is equal to the 
moment of inertia of the entities with respect to their line 
of intersection II. And since the moment of inertia with 
respect to the line His equal to the sum of the moments of 
inertia with respect to the tangent planes A^ and B^, it 
follows that A^ and B^ must be mutually orthogonal. 

This theorem is an extension to confocal quadrics of one 
pertaining to confocal conies, due to Admiral De Jonquieres 
of the French Navy, who is one of the most distinguished 
geometers in Europe. (See "Melanges de G^om^trie Pure, 
par E. De Jonquiferes.) 



Observations. 

The family of confocal quadrics Qi, Q2> Qs* • • • » ^^^ 
the properties of inertia pertaining to them, are worthy 
of attention, not only on account of their intimate con- 
nection with ** Wave Surfaces," and " Surfaces of Elasticity," 
but also on account of their direct applications to many 
important problems. (See Salmon's " Geometiy of Three 
Dimensions," Arts. 467, 480, &c.) 

2^. — Some interesting properties pertaining to confocal 
quadrics can be deduced by application of the numerous 
new theorems arrived at bj' the author, and published in 
Vol. X of the "Quarterly Journal of Pure and Applied 
Mathematics," under the title — " Properties of Quadrics 
having Common Intersection, and of Quadrics inscribed in 
the same Developable." 

3^ — Since writing the present paper, the author has 
found that the question had been previously considered by 
the late Professor Townsend, of the Dublin University. 



)) 
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The results at which he arrived are given luifhout any 
investigations on page 312 of Williamson's *' Integi-al 
Calculus." From question 19, as there enunciated, it would 
appear that Townsend did not perceive that the envelope of 
the plane is an ellipsoid only when the prescribed moment 
of inertia is not less than a certain determinable magnitude ; 
or that it is a Hyperboloid of One Sheet for all values less 
than such limiting value. Nor does it appear that he 
considered the case in which the envelope of the plane ia 
a Hyperboloid of Two Slieet^, or any limiting values of the 
moment of inertia. 



Art. XVIII. — Notes on a Foldonous Species of Horaen^ 
(H. collina, Vent — var, minuita), found at Pascoe 
Vale, causing death in cattle and otfter aninucls 
feeding upon it 

By D. McAlptne and P. W. Faiimer, M.B., Ch. B. 

[Read November 4, 1892.] 

Introductory. 

The sudden death of a number of cattle at Pascoe Vale, 
a suburb of Melbourne, about the middle of September, 
attracted a good deal of attention, and from various 
accompanying circumstances, there were grounds for believing 
that the herbage had something to do with it. Specimens 
of the supposed poisonous weed were sent to Baron von 
Mueller, Government Botanist, and he determined it to be 
a species of HoTneria, a native of South Africa. He 
remarked that ** in their native country occasionally pasture 
animals have suffered from these kinds of plants, but no 
poison cases have hitherto come under my own notice." 

Veterinary surgeons also took the matter up, and they 
decided the deaths to be due to anthrax, the sudden illness^ 
of the animals and the subsequent deaths of many of them 
giving colour to this supposition ; but it does not appear 
that the anthrax bacillus {Bacillus anthracis, Cohn) was 
found in the spleen of the dead animals, which is always 
considerably swollen and fuJl of enormous quantities of these 
bacilli, when death is due to that cause. But skilled 
veterinary surgeons may be wrong, and the plain, common 
sense farmer may be right in some instances, even where 
the death of cattle is concerned, and here was evidently 
a case where further investigation was desirable. Since tiie 
Hmiieria plant, which was known to be eaten by the cows 
which died, was growing luxuriantly in patches extending 

P 
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over sevei-al acres where the catde was feeding, and since it 
belonged to a genus of plants well known to have poisonous 
properties, it became a matter of gieat importance to 
determine whether this particular plant was poisonous or 
not when grown in this Colony, so we decided to submit it 
to the test of experiment. 



History of Outbreak of Disease. 

A local dairyman brought ninety -five head of cattle 
from paddocks a short distance to the north of Pascoe 
Vale, and put them on the land overgrown with Honieria. 
Next morning, about twelve head were found either 
sick or dying. Another dairyman brought four head 
from Caulfield, putting them on the same land, and next 
morning two were dead and two sick. Several others lost 
cattle in the same paddock, and it is reported that moi*e 
than twenty have died altogether. It is worthy of note 
that the cattle reared in the locality have escaped, and are 
in excellent health, while only those fresh to the district 
have succumbed. The plant has now died down, and no 
more sickness is i-eported, but in the season, when the fresjj, 
gi'een, tall leaves of the Homdrla were fully developed, 
it looked quite a tempting green food. The owner of one of 
the cows which was treated and recovered assured us that it 
would not now eat the plant, although it had eaten freely of 
it before. 

As regards the presence of the Homeria in the locality, it 
may have been originally a garden escape, since these 
flowers are cultivated for their beautv, but althoui^h several 
gardens in the neighbourhood were visited, no trace of it 
could be found. It has also ])eGn suggested that the plant 
may have been intioduced along with the oats formerly 
sown in the paddock, for it may be multiplied by means of 
small bulbils which it produces in gi'eat abundance, and 
whicli might easily get mixed u]> with other seed. 

References to Homkria being Poisonous. 

As to the poisonous nature of this genus of plants, there 
are i-eferences in various standard works, such as Le Maout 
and Decaisne's ''System of Botany," and Redwood's "Su[ij)]t'- 
ment to the PharniacopoMa ;" but we shall content ourselv«'s 
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with quoting from such a well-known work as Bentley^s 
"Manual of Botany/' 5th Ed., 1887. At page 703, he 
«ays :--" Moraei^ (Homeria). Some species of tins genus, 
more especially that of M. coUimi, and of other iridaceous 
plants known under the name of ** Tulp " at the Cape, have 
poisonous properties, and have been tlie cause of fatal 
results to cattle which have chanced to eat it. " I'ulp " is 
also poisonous to human beings." Redwood refers to 
Homeria coIVdui as Cape Tulip, and as a plant well known 
to almost every child in the Colony (Cape of Good Hope). 



Reasons for Investigation. 

Apart altogether from the practical importance of the 
subject, there were two main reasons which induced us to 
enter upon the investigation. 

First, the poisonous plants introduced into Victoria have 
not yet been carefully recorded, and therefore any one. to 
which suspicion attached was worthy of being enquired 
into, and its poisonous properties, if present, determined. 
In Queensland, a work has been prepared by F. M. Bailey, 
F.L.8., Colonial Botanist, and P. R. Gordon, Chief Inspector 
of Stock, entitled " Plants Reputed Poisonous and Injurious 
to Stock," but there is no mention in it of this one, nor 
even of the natural order to which it belongs. Also in New 
South Wales, the Botanist to the Department of Agriculture, 
Mr. Turner, has a paper on " The Supposed Poisonous Plants 
of New South Wales (both Indigenous and Exotic)," in 
Ag, Gaz. Vol. II, Part 3, 1891, but there is no reference to 
this plant or its order. Hence, a ])ossible new poison plant, 
as fir as these Colonies are concerned, deserved to be 
satisfactorily determined, in order to jjrevent its further 
distribution. Such a detei-mination is a necessary pre- 
liminary ste]) to its eradication, just as in Western Australia, 
where certain poisoned land, as it is called, can only be 
obtained on conditions of exterminating the poison plant, 
which is only dangerous at certain seasons of the year. 

Second, as the cows which died at Pascoe Vale were said 
by skilled veteriuaiy surgeons to have died from anthrax, 
and not from any supposed poisonous weed, this became a 
strong additional reason for sifting the matter to the bottom, 
and seeing if, after all, the reputed poisonous weed was 
simply an imagination of the cattle owners. 

p 2 



, • 



212 Proceediii(/is of the Royal Society of Victoria. 

What is a Poison Plant? 

A poison plant being one that poisons, the fii-st thing ta 
do was to settle that point, and then have the plant 
analysed, in order to determine the poisonous principle or 
alkaloid. Mr. P. Wilkinson, of the Government Analyst's 
Department, has jnade an extract fi*om the plant, but found 
no alkaloid present. It is attempted to settle the former 
point in this paper, and in order to be clear as to what 
constitutes a poison, we shall take the definition as given in 
Guy and Ferriers ** Forensic Medicine," 6th Ed., 1888:— 
**A poison is any substance or matter (solid, liquid, or 
gaseous) which, when applied to the body outwardly or in 
any way introduced into it, can destroy life by its own 
inherent qualities without acting mechanicalh." And Dr. 
Neild's definition is : — " A, poison is a substance which, 
taken into the body, is fitted to injure health." So if this 
|:>lant can be proved to cause the death of animals feeding 
upon it, it will deserve the name of a poison plant, 
irrespectiv^e of the symptoms which it produces. 



Experiments on Rabbits. 

Knowing from the experiments of Professor Halford and 
others, that such drugs as opium and belladonna can be 
given in very large doses to dogs with compai-atively little 
effect, the first difiPiculty was to decide upon and obtain 
suitable animals tor experiment. After due consideration, 
we resolved to try the eflTects of the herb upon herbivorous 
animals such as rabbits, which Mr. Wj^att, of Woodlands 
Station, very kindly procured and sent to us. Three rabbits 
arrived on Saturday, 1st October, and were kept for a week 
on oi'dinary diet. The}^ were all in good health and lively. 

On Saturday, 8th October, at 4 p.m., two were placed in 
a separate cage and fed upon the Honieria plant, the other 
being reserved for future experiment. Fresh plants were 
brought from Pascoe Vale, and the portion growing above 
ground, similar to that eaten by the cattle, was moistened 
and oriven to the two rabbits. Nothincf else was in the cage, 
and we saw them eat freely of the plant. 

On Monday morning, 10th October, both were dead, and 
not expecting such a sudden effect, we did not watch 
syni})toms very closely. However, the question of symptoms 
was a secondaiy one at this stage, the primary object l)eing 
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to determine A^bether feeding upon this plant would cause 
death. On making the post-mortem, we found the mucous 
membrane of the stomach and intestines congested. The 
rabbit kept for control was lively and well as usual. 

On Saturday, loth October, the third rabbit which had 
been fed during the week on green food and was quite 
lively, was placed upon the same diet. About 6 }).m. it was 
given the freshly cut HomeHa plant, which it readily ate. 
On Sunday morning it was drowsy, eyes half-closed and 
distinctlv ill. Towards eveninor; there were distinct traces 
of scouring in the cage. At 11 p.m. it was still alive, but 
on Monday morning, I7th October, it died at 7 o'clock. 

Post-moi'tem. — Externally marked evidence of scouring 
action on tail, &c. The liver congested, kidneys slightly 
congested. Bladder full, which was also observed in the 
other two rabbits. Before opening the stomach, little spots 
like ulcers could be seen in the wall, and on opening it was 
found to contain a quantity of the herb and some mucus. 
The contents were moist er than in the other two rabbits, 
and marked corrosion was visible. The mucous membrane 
was completely charred in places, similar in fact to wliat 
would have been expected if strong sulphuric acid had been 
administered. When these black spots were removed, round 
patches of inflammation were visible, and on holding the 
stomach up to the light, these ])atches were ver}^ conspicuous, 
looking like little ulcers. The enti»*e intestinal tract was 
congested. 

Several more labbits were obtained from the same quarter, 
and on Thursday, 20th October, two were again selected 
for feeding on the Homeria plant. This was given to 
them about 5 p.m., along with water, and next morning, 
2 1st October, one had died. On examination, the stomach 
was full and congested. The second rabbit was found dead 
on Saturday morning, 22nd October, and the appearance of 
the stomach was similar to the first, only the peeling otl* of 
the mucous membrane was more marked. More of the plant 
had been eaten in the latter case. 

In these experiments live healthy and lively ra>)bits were 
taken, and so sure as they were fed upon the Honierid plant, 
so surely did they die, within two days at the most, while 
other rabbits similarly kept, but fed on ordinary food, 
remained alive, and as fresh as when first received. Pre- 
cautions were tjiken to exclude all disturbing elements, so 
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that tlie one point of difference was, tlint one set of rabbits 
were fed in the usual way and lived, while another set were 
fed on the Homeria plant and died. 

It seeins, therefore, reasonable to conclude that the eating^ 
of this plant was the cause of death, and that it is possessed 
of poisonous properties of an irritant nature. 



Experiments ox Cows. 

It was considered quite satisfactory to test the effects of 
eatino- the Hiynieria plant upon rabbits, but in order to 
settle the matter even for cows, the Hon. the Minister of 
Ai»;riculture (Mr. Giaham) allowed two cows to be purchased 
for the jHirpose, one to be fed upon the plant, and the other 
to be fed, in the first instance, in the usual way, so as ta 
show by wa}' of contrast the effects of the different feeding. 
The two cows were place«l in separate loose-boxes, and on 
the evening of October 14, about 6 p.m., one was given half 
a bag of tlie freshly cut Homeria plant and water, while the 
other had a <;ood supply of hay and straw. She ate greedily 
of the j)lant (although not specially stiirved for the occasion) 
while we were })resent, along with Mr. W. H. Stephen, 
Acting Chief Inspector of Stock, and Mr. E. Rivett, 
M.R.C.V.S. On the following day, the cow feeding upon 
the Hoiu.fvia plant was found to have eaten about half 
the quantity given her, and refused to have any more. 
On the l(>tii sh(i was Jviiio- down sick, and on the 17th the 
same ; tlien on the* forenoon of the 18th the cow was killed, 
and a ])iist-ni()rtem made by Mr. Rivett. This cow was three 
days and a halt under treatment, and the eating of the plant 
had ])r{)dueed a scouring action, along with general weakness, 
and a wvy i)erceptib]e tr(Mnl)]ing at the loins. 

The second cow, which was also placed in a loose-box on 
the evening of the 14th October, was well fed on the 15th 
and iGth. She was made to fast on the 17th, in order to 
ensure active feeding, and on the 18th, about 1 p.m., was 
supplied with about a ([uartcr of a bag oi' Hoineiiay together 
with drinking water. She ate very greedily of the j>lant, 
and seemed to relish it. On the 19th she was found l}'ing 
down, unable to rise, and died that night. The examination 
of the animal was made about mid-day on Thursday, October 
20, by Mr. Stephen, in the presence of both of us. The four 
stomachs were carefully examined, and in the rumen or 
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}>jiinicb, there was mai'ked congestion at the cardiac end, 
while the mucous membrane peeled off, and was distinctly 
iiiflamed. There was also considerable scouring of the 
animal before death. The stomachs of both cows were 
found to contain a fair amount of food. 

The evidence derived from experimenting upon the cows, 
supplements that obtained from the feeding of the rabbits. 



CoNC 



CLUSIONS. 



To sum up, as far as these experiments go, there are 
decided indications that the Homeria yjlant has poisonous 
properties, capable of causing the death of cattfe and other 
aiiimals, and this conclusion is based upon the following 
<^n()unds : — 

(1) This plant is stated to be poisonous to cattle at the 
Cape, its native habitat, by Professor MacOwan, Govern- 
ment Botanist there, and the probabilities are, that it is so 
in Victoiia. 

(2) Several healthy and lively rabbits wei;e fed upon this 
plant, and with abundance of material they invariably 
died, while rabbits fed in the usual way remained quite 
healthv. 

(8) A cow fed upon this plant also died, and the symptoms 
indicated poisoning. 

(4) Cows fed in the paddock wliere this Homei^ grew 
tlied, wliile those in adjoining paddocks where the plant 
did not exist, were unaffected. 

That the cows ate the plant was shown, not only by the 
undigested remains found in the stomach, but from the 
characteristic seed-like bulbils found there, as well as in the 
droppings. 

Government Botanist's Description of Plant. 

Baron von Mueller, Government Botanist, has kindly 
supplied a description of the plant, which is as follows : — 

Homeria coUinay Vent. — var. niiiiiata. — A native of 
South Africa. Bulb almost spherical, covered closely by 
a coating of interwoven fibres, between the layers of which 
numerous minute readily sprouting bulbils are concealed. 
Whole plant to 3 feet high, but usually much less, 
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variable also in more or less robustness or slendemess, often 
somewhat branched. Leaves linear to IJ feet long to 

1 inch broad, but frequently of much less size, always 
channelled and gradually much narrowed upwards ; grey- 
green above, dark green beneath, slightly streaked, small 
bulbils also formed occasionally in the axils of some leaves. 
Inflorescence fascicularly compound when well developed. 
Somewhat paniculate, the supporting lowest floral leaf often 
much elongated, clasping at the base. Bracts comparatively 
long, much pointed, the outer green, the inner smaller, 
gradually colourless, and very tender. Flower stalks to 

2 inches long, though often shorter. Some of the stalklets 
finally to IJ inches long, all enclosed in longitudinally 
convolute bracts. Mowers almost horizontally expanding, 
very tender, stem shrivelling. Tube of the calyx thinly 
cylindric, pale-green, darker, six streaked, generally about 
f inch long. Lobes of the calyx three (or exceptionally two), 
petal-like lanceolar-ovate, about f inch long, yellowish 
towards the base, otherwise almost brick-coloured, or nearly 
orange- coloured. Petals similar to the calyx-lobes, but 
somewhat narrower, three (oi- exceptionally two), along with 
the calyx-lobes twisted after flowering, finally deciduous. 
Stamens three (seldom two), much shorter than the calyx- 
lobes and petals. The three anthers erect, seated on the 
yellowish narrow staniinal tube, about \ inch long, yellow, 
broad-linear, blunt, at the base minutely bi-lobed, burstinir 
marginally. Style filiform, about as^long as the stigma,s. 
These, as well as the anthers opposite to the calyx-lobes, 
three (or exceptionally two) in number; hardly extending' 
beyond the anthers, yellowish, linear-cuneate, with numerous 
dilated bi-lobed crenulated and ciliolated summit, and with 
two small tender inner appendages. Ovulary quite connate 
with the calyx- tube, three-celled (or seldom two-celled), 
cylindric and somewhat angular. Ovules very numerous, 
fixed along the axis. Fruit dry, trigonous cylindric. 
dehiscent, many seeded. The flowers are distinctly smaller 
than those of Homer i(( collhia, their petals and calyx-lobes 
are more acute and of a lighter red ; also less venulated, au<l 
the staminal tube is glabrous. 

Conclusion. 

It will be seen from the foregoing description what 
wonderful powers of propagation this plant possesses by 
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means ^ of its numerous reproductive seed-like bulbils. 
It can easily be understood how it has overspread the 
paddock by this means alone. Its showy and attractive 
flowers likewise rendered it an object of interest and beauty 
to the numerous wayfarers, particularly on Sundays, and as' 
handfuls of the plant were taken away, it would thus be 
spread over a large area, and carried to different districts. 
It is known in other places besides Pascoe Vale, but now 
that its poisonous properties are unmasked, it is hoped that 
this brief notice of it may lead to its being promptly 
destroyed in any garden or cemetery where it may exist. 



Aht. XIX. — Report of the Gomwittee of the Royal Society 
of Victoma, consistiwj of PROFESSOilS Kernot, Lyle, 
and Masson, and Messrs. Ellery, Love, and White, 
appointed to ariuiuje for the carrying out of tite 
Gravity Survey of Australasia. 

To THE Royal Socmty of Victoria. 

Gentlemen, — In laying before you this, the Second 
Annual Report, your Committee has much pleasure in 
informing you that the work of the Survey has now- 
commenced. The pendulums and other apparatus lent by 
the Royal Society of London — of which a description is 
appended — have been received, and elected in a cellar at the 
Observatory, kindly placed at the disposal of the survey by 
the Govei-nment Astronomer. The observing telescope sent 
with the apparatus proves to be somewhat inconvenient, 
and it is proposed to employ a diiierent arrangement. The 
stand for the air-pumj) was badly packed, and found to be 
broken on its arrival ; otherwise the instruments were 
in very fair order. It is proj>osed to devote the next few 
months to a careful examination of the effects of temperature 
and pressure on the times of oscillation of the pendulums ; 
such an investigation being rendered especially necessary 
by the very considerable changes of temperature to which 
the instruments may possibly be exposed in the course even 
of a single set of swings. The values of the temperature 
and pn^ssni-e coefficients for the pendulums numbered (4) and 
(1821) were worked out for the purposes of the Indian 
Survey ; but the constants of the third pendulum, numbered 
(11), have ^ot yet been determined. General Walker 
assumed them for the pui{)()ses of the Greenwich and Kew 
observations (lately comj>leted) to agree with those of the 
other two ; but your Committee is of opinion that the 
matter requires further investigation. 

The question as to the construction of a new pendulum 
has received a good deal or attention from your Committee 
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< luring the past year. Fortunately the Boyal Society of 
London has forestalled the discussion, and added pendulum 
(U) to the two originally asked for. The difficulty and 
expense attending the construction of a new pendulum ha* 
thus been avoided. 

E. F. J. Love, Secretary. 

Appendix. 

Description of the apparatus to be employed in the 
Gravity Survey of Austialasia, by E. F. J. Love, M.A. 

In drawing up a description of the apparatus, we may 
consider separately, (a) the |>endulums, {b) the clock, (c) the 
vacuum apparatus and its accessories. 

(a) The pendulums are, undoubtedly, the most important 
portion of the apparatus. The three which it is proposed to 
fU)pl3y are all constructed of the same materials, and 
practicall}'' identical, both in foim and dimension. They 
are of the kind known as * Invariable Pendulum." The 
form is a flat bar of plate brass 5 feet 2 inches long, 
1;] inch thick, and T? inches hroad, for a distance of 
40 inches from the upper end. The remaining portion of the 
))ar, termed the " tail-piece/' is lenticular in section, reduced 
to a breadth of 0*7 inch, and terminates in a point. Just 
above the tail-piece is a flat circular brass bob, 6 inches in 
diameter and I '3 inches thick, which is fastened to the bar 
by solder and rivets. The knife-edge is a prism of very hard 
steel, adjusted perpendicular to th(^ plane of the bar, and 
attached by nieans of a stout T head. It is 2 inches long, 
0'2-3 incii in height, and cquilaieral in section, save that the 
edge on which the oscillations are performed is ground to an 
angle of 120''. The planes on which the pendulum oscillates 
consist of two pieces of polished agate, ground true and set 
in a heavy bi*ass frame supported on very massive levelling 
screws. Each pendulum has its own set of planes. 

All three pendulums are about 70 years old, and have 
been repeatedly used for gravity survey work; in which 
they have given such consistent results as to warrant the 
belief that they have reached a condition of approximate 
e(piilibrium as regai-ds molecular change. For a statement 
t)f their history, reference may be made to the '' Ile]>ort of 
the Great Trigonometrical Survey of India," Vol. V, 
Appendix p. 30. 



-.fl 
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Witli the pendulums is su])plied a "dummy pendulum," 
of identical material and dimensions, into which two holes 
are sunk for the reception of the bulbs of a pair of 
thermometers. The dummy is placed in the same vacuum 
chamber with th^ pendulum when vibrating, and close to it. 
Tlieir temperatures may accordingly be assumed as identical, 
and the temperature of the dummy, as given by the 
thermometers, can be employed ibr determining the temper- 
ature cori-ections to be applied to the pendulum. The 
corrections to be applied to the thermometers have been 
determined at Kew. 

(6) The clock employed for the observation of coincidences 
is a siderial clock, made by Shelton, and was used by Sabine 
on his expedition in 1822. Its mean daily i-ate is very 
constant, but it is subject to rather considerable horary 
fluctuations of rate. The clock has an aiTangement which 
allows of its being re- wound without loss of driving power 
during the winding. 

(c) The vacuum apparatus consists of a cylinder of sheet 
copper, half closed at the top by a thick brass plate tor 
supporting the agate planes, and closed in above this by 
a glass bell, ground to tit the brass plate ; it is closed at the 
bottom by a metal hemisphere. It has one glass window 
about half-way up, through which the thermometers are 
read, and four others in the plane of the tail-piece of the 
pendulum. Through one pair the coincidences are observed, 
the other pair allowing a side view of the t-iil-piece, which 
is necessary for determining the amplitude of its vibration. 
To the sill of the back window is attached a brass plate 
bearing two scales at right angles to each other etched on 
groun«i glass, and with well bjackened divisions for 
measuring this am})litude. 

Th(^ ijylinder is supported by three large levelling screws 
on a heavy iron girder, which is itself bolted to a very 
massive timber framework fastened toofether with iron bolts 
and clamps. The massiveness of the cylinder and franu* 
render it quite impossible fur the oscillations of th<* 
pendulum to be communicated to the supports. 

The starting and stopping of the pendulum is ])ei*furmed 
by means ot" levers worked from outside the cylinder hy 
metal rods passing through stuffing boxes, and cases filled 
with oil to prevent leakage of air. 
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A tap attached to the side of the jcylinder is.eonnected by 
rubber tubing to a Siphon barometer, and a second tap 
allows of the attachment of an air-pump in order to reduce 
the pressure to any desired amount, which is measured on 
the Siphon barometer. 

As the tail- piece is only a little way above the «f round, 
the short telescope with diagonal eye-piece sent with the 
apparatus is highly inconvenient. It is proposed to view 
the coincidences by means of a long telescope of considerable 
aperture, inclined at a small angle to the ground, and 
carrying a plane mirror in front of the object glass, so as 
to i-eflect the image of the apparatus in a nearly vertical 
direction. This method will result in a considerable saving 
of light, and a much more than considerable addition to the 
comfort of the observer.- Anyone who has had experience 
in really delicate physical work will understand the 
importance of these considerations to the accuracy of the 
experiments. 

In order that the images of the detached and clock 
pendulums may be in the same plane, a. large lens is 
provided, by means of which an image of the clock 
pendulum is thrown on the ground glass scale inside the 
cylinder. The lens is mounted on a brass angle piece, 
which slides on a brass frame attached to a wooden stand. 
The ^tand rests by means of three levelling screws on a 
plank bolted to the framework which supports the cylinder. 



Art. XX. — Report of the Cremation Committee oj tlte 
Royal Society of Victoria, appointed to enquire into 
arid report upon ''Cremation'' and other methods of 
disposing of the dead, ivith particular regard to 
hygiene and economy. 

To THE President and Meivebers of the Royal Society 

OF Victoria. 

Your Committee has the honour to report that it hi\> 
lield two preliminary and tliree general meetings, and 
has considered the various methods j^roposed for the sanitary 
and economic disposal of the dead. Your Committee fin<]s 
from tiie evidence collected, that burial now entirely fails t<» 
satisfy the demands of hygiene. There are the strongest 
reasons for concluding that graveyards have been in the 
past, and are now, prolific sources of deadly disease, not 
only by reason of mephitic va[)ours arising thence into the 
atmosphei'e, but also by ])ercolation of putrid liquid matter 
in water drainage to considerable distances. Many cases 
have notoriously occurred, in which wells have been demon- 
strably ])oisoned in this manner at long distances from tlic 
source of infection. The risk of tliis is immensely aggravated 
as ])opulation increases. In America, Europe, and Victoria 
itself, the towns grow and surround the cemeteries, wliicli 
soon become full. New ones are formed further awa\', an«l 
the land, being impeiatively re([uiied by the living, the 
bodies are imceremoniously removed fiom the old grave^'ards, 
which ai-e generally used for Iniilding blocks, public gardens, 
and other puiposes. The removal is a dangerous process, 
the disturbance of the putrid, poisonous remains havinir 
been almost certainly the cause of outbreaks of malignant 
disease epidemics. It is j)ractically impossible to find a site 
for a cemetery anywhere in the vicinity of towns, such 
that there would be no dano-ei* to health to the livinir, in 
which the air, the water, and the earth of the neighbourhootl 
Avould be secuiij from the deadlv contamination. 
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As regards Economy. — Tlie disposal of the dead by burial 
is already an oppressive charge to the large majority of the 
population wherever it is numerous. Cemeteries are made 
fiirtlier and further away, and the longer conveyance materi- 
ally enhances the expense, and must continue to do so more 
and more. The unavoidable crowding of cemeteries has also 
had the etfect of destroying, or outraging, the reverential 
sentiment which fondly regarded burial as finally providing 
for the permanent and undisturbed repose of the departed. 

After being first filled with corpses to the extent of from 
twelve to twenty-two (seventy according to the Duke of 
Westminster — Times, December 9, 1889) in e^icli grave, in 
nearly all old cemeteries, the ground is similarly used over 
and over again at intervals of a very few years ; and the 
purchase of space for a grave or vault, supposed at the time 
to secure ownership in perpetuity, is a delusion and a snare ; 
as a matter of fact, headstones aie broken up for road metal 
&c. ; the coffins are burned, and the bones used for manure 
or shot down as rubbish. No respect is shown for the 
remains of the dead, or for the feelings of their living represen- 
tatives. All ideas of sanctity and reverence are violated. 
The use of vaults scarcely delays the process. Persons who 
have wealth and influence may, if watchful, be able to delay 
the sacrilege during their lives, but the next generation loses 
both inclination to resist, and power to postpone it. 

The method pursued by the Parsees is umcli less objection- 
able hygienically considered. It consists in simple exposure 
on the top of a tower for vultures to dismember and devour 
the corpse. This does not engross an increasing quantity of 
land, or involve the desecration of being dug up again in a 
few years to make room for some one else, and perhaps of 
being shot as rubbish. Still less does it, like burial, poison 
the earth, air, and water, to the destruction of the living ; 
but it is practised by but a small section of the population 
of India, outside of which it has no advocates, and is not 
likely to extend. 

Desiccation has been leeonnnended, and may be adapted 
to a very dry climate, but apparently not to others. In the 
Catacombs at Malta, Palermo, and some other places it has 
been used ; but the results are such as to disgust strangers, 
and present such features of irrtweience and desecration, as 
to preclude its wider adoption. It may be possible to secure 
hygienic results by it, but there s(M»ms to be much more risk 
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of the contrary. A movement in favour of desiccation has 
occurred in America, but your Committee has no reason or 
wish to think that it has any chance of success. 

The use of quicklime has been successfully tried in several 
instances, where large numbers killed in battle had to be 
rapidly disposed of, and in some other cases. It does not, 
liowever, appear to be adapted for general use, particularly 
where lime is not readily and cheaply procurable. 

Another method has been suggested of disposing of the 
dead, by simply immersing them in a bath or tank of fused 
alkali, in which they entirely disappear without leaving any 
discoverable residue. The cost and feasibility of this method 
would depend upon the abundance and accessibility of the 
material, but it seems questionable whether it would ever 
commend itself to public sentiment. There appeal's, however, 
io be no hygienic objection to it. 

The expedient, which seems to be in a fair way to super- 
sede burial, is Cremation — an old one revived, and pi-actised 
widely to-day. Cremation is general in Japan, and in India, 
where the Government has successfully introduced improved 
incinerators to expedite and perfect the primitive process in 
use by the Hindoos. Cremation is the simplest, cheapest, 
and most hygienic of all ; it can be easily effected wherever 
there are combustibles, and it appears particularly^ adapted 
for use in cities, being rapid, economical, final and complete. 
The residue is small, innocuous, and easily preserved in urns, 
the cost of which is trifling. Cremation is becoming 
popular in Italy, where it is rapidly extending. Large 
numbers are now cremated in Paris, and at Gotha. In 
England, its progress has been even more rapid than any- 
where else, except Rome. At Milan, 679 cremations have 
been effected in 14 years, but only 227 in the first 7 years. 
At Lodi, 38 in 13 years. At Rome, where the practice has 
grown more rapidly than at any other place in Italy, thei'e 
have been 297 cremations in 7 years. At 21 towns in Italy 
there were in all 1468 cremations in the 14 years ending 
with 1890. At Woking, in Surrey, the first cremation took 
place in 1885, and the numbers since cremated there yearly, 
are, 3, 10, 13, 28, 4G, 54, and 99 in 1891—253 in all; the 
increase being more uniformly progressive than even at 
Rome, which began with 15, and ended with 90 in 7 yeai's, 
and had fewer in 1886 and 1887 than in 1885. The Duke 
of Bedford, Lord Braniwell, and Mr. Wm. Eassie, were all 
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cremated during the current year, and Crematories are 
being established at Manchester, Liverpool, Ilford, Darling- 
ton, and elsewhere. 

The great advantages of Cremation appear to be — Firstly, 
the perfect extinction, with the corpse, of the possibility of 
-communication by it of any disease to the living. Secondly, 
its economy. The cost at Paris is only two francs, and it is 
less in Japan and India. There is every reason to believe 
that it could be done in Melbourne for a guinea each at 
most, including examinations, memorial urn, &c. Carriage 
must sometimes form a comparatively important item in the 
•cost. It can, however, be much reduced, as portable iron 
-crematories have been successfully constructed for military 
purposes, and will no doubt come into general use. Thirdly, 
its finality. Cremation will abolish at once all the shocking 
desecration which is now inseparable from the burial system. 
Fourthly, the innocuous residual ashes, less than a quart in 
quantity, can be preserved in an urn of aesthetic material 
And device, and deposited either in a public institution (or 
Columbarium), or confided to the care of the family ; with 
Fifthly, the satisfactory certainty to all concerned, that the 
body itself can never afterwards be subjected to disturbance, 
insult, or desecration, or cause incalculable harm to others. 

The only apparently plausible objection that has ever been 
urged against Cremation is, that the body can never after- 
wards be available as evidence in cases of murder, particuarly 
by poison. A case, however, occuiTed at Milan, which goes 
far to prove that the risk is actually greater in case of burial 
(see Robinson, ** Cremation and Urn Burial," pp. 177-8). 
The parents of a deceased child obtained all the certificates 
necessary for its burial, before resolving to have it cremated. 
The additional certificates however, which were required at 
the Crematorium, elicited the fact that the child had been 
poisoned accidentally by eating sweetmeats containing 
copper. Your Committee would strongly recommend that 
no system whatever be tolerated which does not provide 
amply strict examinations to obviate the possibility of such 
facts passing undetected. 

An Act, legalising Cremation under conditions, has 
lately been passed by the South Australian Legislature at 
Adelaide. 

Lastly, the legal aspect of the question remains to be 
XK)nsidered. 
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Sir Jas. F. Stephen's judgment in the case of Dr. Pricfe, 
in 1874, Ret at rest the question of the legality of Cremation 
in England, and decided that there was then no law. against 
it there, so long as no nuisance was caused. Of coui-se no 
system of disposing of the dead should be tolerated, unless 
all that can be called a nuisance is absolutely prevented. The 
objection to burial is that it produces evils far worse than 
nuisances. Since the judgment in question, the Cremation 
Society of England, though previously deterred by the 
discountenance of the Home Secretary, proceeded at once to 
cremate, and has continued to do so since. The same view 
appears to have been officiallj" taken here, in the Metro- 
politan General Cemetery Bill, which was introduced by the 
Government in the Legislative Assembly in 1891, but made 
no further progress. The existence of this Bill implies that 
no legal objection to Cremation could be discovered. It 
provides "for the establishment and management of a 
Metropolitan General Cemetery" at Frankston, with nine 
managers ; two to be appointed by the Government, and 
seven to be elected by the Councils of eighteen city and 
surburban corporations. £20,000 was to be granted from 
the consolidated revenue to start with, and the corporations 
were to contribute £2500 a year, until the fees to be 
charged should amount to a sufficient sum to defray 
expenses. The cemetery consists of 3008 acres, worth 
£15,000; distance from Melbourne 2G miles. It is 11^ 
miles round, and the cost of fencing it has been estimated at 
c£^24,000. More thousands are required for a short branch 
railway. The Bill provides that the managers may make 
regulations, to be approved by the Governor in Council, 
prescribing fees for burials, &c., and also for cremations. 
Section 71 provides that any one may direct by Will or 
otherwise, that his body shall be cremated, and that his 
executors or others may carry his direction into effect, in 
the cemetery, under regulations to be made under Section 77. 
The admission that Cremation is not illegal is something, 
and the attempt to legalise it is more. But cremation at a 
distance of 26 miles is useless. There is ample proof that its 
{)roper performance within a city admits of no reasonable 
objection. Persons living next door would not even know 
that it was in progress, and in itself it is essentially purifying 
as well as innocuous. 

Hygiene demands the reduction to a minimum of the 
time and distance between the death of the body and its 
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final disposal. One weigbty objection to burial is, that it 
must be as far from the city as convenient, notwithstanding 
the cruel inconvenience and expense to the mourning 
relatives in the performance of their sacred duties. Their 
strong claims to sjoupathy and consideration appear to have 
been wholly ignored in the Frankston scheme. But in 
Melbourne now, hundreds of pious mourners visit the graves 
of their departed relatives weekly, and even more frequently, 
to plant and carefully tend flowers around them. They 
would be cruelly debarred from performing this pious duty 
by the extra cost and time involved in frequent journeys, 
even by railway, of 52 miles. Cremation would abolish this 
difficulty entirely. Instead of having to neglect these duties 
altogether, or to travel, say weekly or daily to Frankston to 
fulfil them, they would have the actual pure ashes them- 
selves, in an elegant urn or other receptacle, in either the 
mortuaiy chapel, or family household, where thej'' could 
fulfil their cares and soothe their feelings by daily viewing 
them, and decking them with fresh flowers. 

As regards economy, compare a central City Crematory 
and Mortuary Chapel, costing perhaps £2000 or £3000, and 
2s. 6d. or 3s. worth of fuel, and a . fee of a guinea, with a 
Gemeteiy 26 miles ofi^, costing for land £15,000, fencing 
£24,000, and several thousands more for a branch railway to 
it. But these are of minor importance concerning the state 
contribution only. The salient point is, what will be the 
charges for each funeral to bereaved mourners — the people ? 
The deaths in Melbourne may now be taken at 10,000 
yearly (10,412 in 1889, and 9,297 in 1890, Hayter), i.e., 25 
to 28 daily. £10 is surely a low average for ordinary 
funerals now, and transport is always and necessarily, a 
formidable extra ; and however performed, the 26 miles 
cannot but add largely to the expense, falling upon the 
unfortunate mourners in the shape of undertakers' bills, thus 
augmented by at least 25 or 30 per cent. 

The fees, also, of unknown amount, would also fall upon 
them, and to provide the projected embellishments upon the 
scale hinted at, the fees must be anjahing but light. Even 
supposing that the increase altogether might not exceed 
50 per cent., £15 for each funeral, multiplied bv 10,000^ 
would be at least £150,000 to be paid yearly by th& 'people, 
beside the contribution of the state. Cremation would per- 
form the whole service for probably £1 Is. each, or £11,000 
a year, in a few crematories casting perhaps £2000 each. 

Q2 
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Your Committee for all these reasons confidently recom- 
mends Cremation as inc(»mparably the best solution of 
every diflBculty, particularlj'^ on hygienic, sentimental, and 
economical grounds. 

Your Committee, however, also feels called upon to 
remark here that not only in the Bill in question, but also 
in the Cemeteries Act of 1890 (No. 1072, now in force), 
some of the most important facts which should be kept in 
view in disposing of the dead seem to have been entirely 
ignored. Its framers appear to rely, with most mistaken 
confidence, upon hermetically closed coffins and cemented 
vaults to prevent the escape of the poisonous gases generated 
in decomposition. This is a fallacy. SvA)h escape cannot be 
prevented. Your Committee cannot do better than repeat 
the decisive testimony of Sir John Simon, the eminent 
Sanitarian (quoted in the Duke of Westminster's letter to 
the " Times;' dated December 9, 1 889) :~ 

*' The leaden coffin sooner or later yields, and gives vent to its fatal 
contents. The most successful attempt at hermetical enclosure does not 
reach heyond postponement of the effusion through the atmosphere of the 
products of decomposition. Overcrowding the dead causes the soil to be 
saturated and supersaturated with decomposing animal matter, polluting the 
water-springs and vitiating the air ; and it is by the air, vitiated by organic 
matter undergoing decomposition, that epidemics and infectious diseases most 
readily diffuse their poison and multiply their victims." 

Your Committee has made its deliberate recommendation 
upon the evidence before it. It is perhaps scarcely 
necessary to say that that recommendation does not include 
that those who prefer burial should not be as free as the 
advocates of cremation to do what they prefer. At the same 
time, it seems clear that both the public advantages of 
cremation, and the public dangers of burial, are infinitely 
more important and practical than any private predilections 
either way. 



(Signed) 



Llewellyn D. Bevan, D.D., Member. 

J. Talbot Brett, M.D., 

D. A. Gkesswell, M.D., 

William C. Kernot, M.A, 

William Lynch, 

Orme Masson, M.A., 

William L. Mullen, M.D., 

James Edward Neii^d, M.D., „ 

G. A. Syme, M.D., 

H. K. Rusden, Hon. Secretaiy. 
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Art. XXI. — Meport of the Port Phillip Biological Survey 

Committee^ 1892. 

Your Committee regret that there are no results to report 
as received from the specialists in Europe to whom material 
was forwarded, though we have information that the work 
is in hand. During the course of next year, Professor 
Spencer, who is on the Committee, is visiting Europe, and 
hopes to arrange for an early publication of the descriptions. 

Professor Tate, of Adelaide, has returned the specimens of 
the Nudibranch Mollusca, as he finds himself unable, through 
pressure of other duties, to undei-take their determination. 

Dr. Dendy has continued his studies on the Sponges, and 
has worked out the classification and much of the detailed 
anatomy of the Calcarea Heterocoela. He is publishing a 
Synopsis of this work in the Proceedings of our Society, and 
anatomical accounts in the European journals. 

Your Committee have incurred no expenses during the 
year. 

A. H. S. Lucas, Hon. Secretary. 
Nov. 8, 1 892. 



MEETINGS OF THE KOYAL SOCIETY. 

1892. 



[N.B. — ^The remarks and • speeches in the discussions are 
taken down verbatim by a shorthand writer, and 
afterwards written out at length with a typewriter, 
for reference and reproduction, if required; and there- 
fore, more is seldom given herein than an indication of 
their general drift. If any pei'son should wish to refer 
to the verbatim report, he can apply to the Secretary 
to the Society, who will give him an opportunity of 
perusing and copying it, or if he resides at a distance, 
so much as he requires will, upon payment of the cost 
of reproducing itj be forwarded to his address.] 



ANNUAL MEETING. 

Thursday y March lOth, 

The President (Professor Kernot) was in the chair. 

The minutes of the last meeting were read and confirmed. 

Election of Office-bearers and Members of Council. 

The following Office-bearei*s and Members of Council were 
duly elected : — President — Professor W. C. Kernot, M.A., C.E. 
Vice-Presidents — E. J. White, F.R.AS., and H. K. Rusden, 
F.R.G.S. Hon. Treasurer— C. R. Blackett, F.C.S. Hon. 
Librarian — A. Dendy, D.Sc. Hon. Secretaries — Professor W. 
Baldwin Spencer, M.A., and A. Sutherland, M.A. Members 
of Council— J. K Neild, M.D., C. A. Topp, M.A., LL.B., 
Pi-ofessor Laurie, LL.D., R. L. J. EUery, F.R.S., G. S. Griffiths, 
F.R.G.S., Professor Orme Masson, M.A., D.Sc., H. Moors, 
Rev. E. H. Sugden, B.A., B.Sc. 

The President referred to the services rendered in past 
years to the Society by the retiring Librarian, Dr. Neild. 
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Annual Report. 

The following Report and Balance Sheet were taken as 
read, and on the motion of Mr. Ellery, they were adopted : — 

The Council of the Eoyal Society herewith presents to the 
Members of the Society the Annual Report and Balance 
Sheet for the year 1891. The following meetings were h^Jd, 
l^^pd papers read during the session :— 

On the 1 2th Mai'ch, at the Ordinary Meeting held after 
the Annual General Meeting, T. S. Hall, M.A , " On a New 
Species of Dictyonema ;" A. Dendy, D.Sc., " A Preliminary 
Account of Synute pulchella, a New Genus and Species of 
Calcareous Sponge ;" T. S. Hall, M.A., and G. B.. Pritchard, 
"iThe Geology of the Southern Portion of tlie Moorabool 
Valley." 

On the 2nd April, R. Etheridge, Jun., F.G.S., and A. Smith 
Woodward, " On the Occurrence of the Genus Belonostomus 
in the Rolling Downs Formation of Central Queensland." 

On the 11th June, Professor W. Baldwin Spencer, 
" On the Anatomy of Ceratella fusca ;'* A. Dendy, D.Sc, 
** Additional Observations on the Victorian Land Planarians;'* 
A. H. S. Lucas, M.A., B.Sc, " On a New Species of Fresh 
Water Fish from Lake Nigothoruk, Mount Wellington, 
Victoria;" Professor W. Baldwin Spencer, "Land Planarians 
from Lord Howe Island." 

On the 9th July, A. Dendy, D.Sc, " Description of a New 
Species of Land Nemertean {Geonemertes australiensis) ;" 
R L. J. Ellery, F.R.S., "Tlie Present State of the Inter- 
national Photographic Charting of the Heavens." 

On the 13th August, A. Dendy, D.Sc, *'0n the Mode of 
Reproduction of PeripcUus leuckartii;" A. Dendy, D.Sc, 
** Short Descriptions of New Land Planarians ; " Professor 
W. C. Kernot, ** Notes on the recent Flood on the Yarra." 

On the 10th September, G. B. Pritchard, "On a New 
Species of Graptolitidse ; " A. Dendy, D.Sc, " On the 
Presence of Ciliated Pits in Australian Land Planarians." 

On the 8th October, A. H. S. Lucas, M.A., " Notes on the 
Distribution of Victorian Frogs ;" R. L. J. Ellery, F.R.S , 
** Notes on the Magnetic Shoal near Bezout Island, North 
West Australia." 
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On the 12tli November, G. S. Griffiths, F.R.G.S., "The 
Geology of Barwon Heads ;" A. Dendy, D.Sc, " Descriptioa 
of some Land Planarians from Queensland." 

On the 10th December, Professor W. Baldwin Spencer^ 
" Preliminary Notice of Victorian Earth-worms. Part I — 
The Genera Megascolides and Cryptodrilus ;" H. H. 
Anderson and J. Shephard, " Notes on Victorian Rotifers;*^ 
Professor VV. Baldwin Spencer, " Note on the Habits of 
Ceradotus foraterV 

The following Members and Associates were elected 
during the year : — Members, A. Dudley Dobson, J. W. 
Barrett, M.D. ; Country Members, John Desmond, John 
Dawson ; Associates, W. J. Sfcrettle, W. L. Mullen, M.D., 
Miss Agnes Ross Murphy. 

Your Council regrets to have to recoid the loss bj'^ death 
of the following Members of the Society : — Hon. J. G. Beaney, 
J. P. Bear, Henry Edwards, Johnson Hicks, G. LeFevre, 
M.D., John Wall, Hon. Sir Wm. McLeay, the Right Rev. 
Charles Perry, D.D. 

During the course of the year, your Council received with 
great legret the resignation of A. W. Howitt. Though this 
was necessitated by pressure of official duties, it is hoped 
that Mr. Howitt may before long tind himself again able to 
take an active part in the work of the Society. A. Dendy, 
D.Sc, was elected by the Society to fill the vacancy thus 
created. 

During the course of the year, also, J. Cosmo Newbery, 
B.Sc, who was leaving for England on a scientific commission, 
resigned the Vice-Presidency of the Society, and H. K. 
Rusden was unanimously elected to fill the vacant office. 
From 1870-77, and again from 1886-91, Mr. Rusden had 
been closely identified with the Society in his position as 
one of the Mon. Secretaries, and in nominating him for the 
post of Vice-President, the Council expressed its warm 
appreciation of the services which, in the capacity of 
Secretary, he had rendered to the Society, in the work 
carried on by which he had taken an important and active 
share. 

The Librarian reports the addition to the Library during 
the year of 107G publications. It may be noted that a 
Manuscript Catalogue of the Library has now been drawn 
up rendering it more available for reference. The Assistant 
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Librarian is in constant attendance to afford assistance to 
those desirous of consulting the volumes. Your Council 
has had under considei^ation the exchanges which are made 
with other Societies and hopes to be able, in the future, to 
add considerably to the value of these in consequence of the 
increased amount of publications which now emanate from 
the Society. 

The most important publication of the year has been that 
of Part I of Dr. Dendy's "Monograph of the Victorian 
Sponges.'* 

The Committee appointed by the Council to distribute 
the collections of animals obtained from Port Phillip 
experiences very great difficulty in obtaining any informa- 
ti(m from specialists at home to whom the various 
collections have been sent for investigation. It hopes, 
however, to obtain reports during the coming year, and is 
endeavouring to hasten the work, though this must 
naturally take a long period of time in completion. The 
C'ouncil desires to place on record its high appreciation 
of the labours of J. Bracebridge Wilson, Esq., M.A., by 
whom the collections have almost entirely been made. 

As will be seen from the list of papers read before the 
Society during the past year, a considerable number of 
original scientific investigations have been carried on by 
Members. Your Council trusts that the amount of work 
recorded in its publications may increase year by year. 
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Professor Spencer, in accordance with notice of motion, 
moved the repeal of Rules 52 to 58 inclusive. He did not 
think the Society was large enough to be broken up into 
Sections, and furtlier, such breaking up would affect the 
Society's maintenance and welfare as a whole. In his 
opinion, Sections could not be carried on with any benefit to 
the Society, as a number of their members interested in any 
jjarticular work set themselves apart and formed what was 
practically an independent Society,. and the Council which 
must be the central authority lost control over the actions of 
members. Their experience of the Sections which had 
already been in existence was such as to create a feeling 
against their continuance, and in favour of merging all into 
one Society working together as one body. 

Mr. Ellery seconded the motion. Until he had had 
practical experience of the working of Sections he had 
favoured their establishment, but he was now of the opinion 
that they tended to lessen interest in the doings of the 
])arent Society and to reduce the attendance. He thought 
it would be wise to abandon the Sections, at all events until 
the Society became very much stronger. The Royal Society 
of London had no Sections. fc)hould the motion be earned, 
they should not interfere with existing Sections until the 
lapse of a certain period. 

Mr. Whitk considered that if the Sections had been kept 
under control no trouble would have been occasioned. As 
the Rules provided that the Council " may " prevent the 
formation of Sections, theie was no need for the resolution. 

Mr. Black ETT referred to the merging of the Microscopical 
Society into the Royal Society, and probably it might be con- 
sidered by members of the former body, which was afterwards 
carried on as a Section of the Royal Society, that they had 
been somewhat unfairly dealt with. He agreed with others 
that the Sections had been somewhat unsuccessful. 

Mr. Sutherland supported Mi*. Wliite's view. There was 
no necessity for the motion, the object of which was merely 
to get rid of Section G. It could not be expected that 
people would attend the ordinary meetings of the Society 
and listen to some abstruse paper on a subject they knew 
nothing of, while they waited for the paper to be read in 
which they were interested. Royal Societies were not 
favourable fields for special papers in any particular branch, 
although many people were good enough to attend meetings 
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and suffer the infliction of hearing papers read in which they 
had not the slightest interest, and so provide audiences for 
the readers. If it was inteuded merely to get rid of Section 
G, then Section G had no desire to remain if it was not 
wanted, and it had already' taken steps to withdraw. The 
Engineering and Physical Sections had had meetings which 
were rendered more pleasant than any mixed meetings could 
be. It should be borne in mind that the Sections acted as 
feeders to the general Society. 

Dr. Dendy considered that the more the Sections were 
increased so were the expenses. The Council practically 
lost all control over the Sections. 

Professor Spencer said that his motion was general, and 
did not apply to any particular Section. They had given 
Sections a fair trial, and he did not think they had been a 
real success. 

Professor Orme Masson said that if the motion were 
carried, it did not follow that Section G could not remain. 
He would urge that the motion be carried, for the reason 
that it would not be an arbitrary abolition of any existing 
Section. It would simply be a certificate from the Society 
that it did not care to create new Sections. 

Mr. Ellery drew attention to Rule 54, which provided 
that meetings should be for scientific objects only. If that 
Rule had been kept in view, all difficulty might have been 
avoided. 

Mr. Jaeger hoped that the abolition of the Rules would 
not preclude the reading of any papers on Art. 

Mr. Ellery. — Certainly not. The formation of Section G 
was the result of many years* discussion. It was urged that 
Art and Literature should be moie thought of in the Society 
than thev were. 

Mr. RusDEN thought it was hard to suppose that the 
Rules were framed without consideration and wisdom. 
Rule 30 provided against anything objectionable occurring 
in any Section, and that Rule had been overlooked. If it 
had not been overlooked, no paper would have been read 
without being submitted to the Council. 

Mr. White agreed with Mr. Ellery that the Society was 
not strong enough for Sections. As the Council had the 
right of vetoing Sections, why not leave the matter to it. 
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The President's opinion was that the passing of the 
motion woruld not abolish existing Sections, but would take 
away the power of establishing new Sections in the future. 

Professor Orme Masson said that the passing of the 
motion would show that the Societj' was against having 
Sections, and the result would in all probability be that 
Section G would abolish itself. 

Mr. Sutherland said that Section G did not intend to 
abolish itself, but to sheer off and have an independent 
existence. 

Mr. Blackett mentioned the fact that no minute books 
had been kept by the Sections. 

Mr. White moved " that in the present state of the 
Society the formation of Sections was not advantageous to 
it, and that in the future no Sections be allowed " 

Mr. EusDEN. — The Society should request the Council 
not to appoint, Sections. 

Dr. Jamieson was opposed to the formation of Sections* 
as the more numerous they were, the more they tended to 
impoverish the Society. It was not necessary, in his opinion, 
to alter the Rules, as in accordance with the sentiments 
expressed that evening the Sections would be abolished. 

Professor Laurie could not understand why it was 
necessary to legislate for the future. 

Professor Spencer's motion, on being put, was carried. 

Mr. Albert Swanson and Mr. J. B. L. Mackay were 
elected as Members. 

Mr. G. B. Pritchard and Mr. L. J. Balfour were nomi- 
nated as Associates. 

The Librarian's Report showed that 203 publications had 
been added to the Library since last meeting. 

Professor Spencer gave a summary of his paper on 
*' Victorian Earthworms. Part 11. The genus Perichseta." 

The President wished to know if Professor Spencer 
agreed with Darwin's theory of the production of the 
humus. 

Professor Spencer thought that the work done by earth- 
worms in other countries was largely done by ants here. 
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Thursday, May i2th. 

The President (Professor Kernot) in the chair. 

The minutes of the last meeting were read and confirmed. 

Mr. Wilsmore, Associate, signed the Roll. 

Mr. W. H. Archer and Dr. J. W. Barrett were elected as 
new Members of Council, from which Dr. J. E. Neild had 
retired. 

Mr. R. J. A. Barnard, M.A., and Mr. G. B. Pritchard, were 
elected as Associates. 

The Librarian's Report showed that 191 new publications 
had been added to the Library since the last meeting. 

Mr. Martin Gardiner's paper on ''Confocal Quadrics, 
&c.," was taken as read. 

Dr. Dendy read a paper entitled "Further Notes on the 
Oviparity of the larger Victorian Peripatus, generally known 
as P. leuckartii." 

Mr. Alexander S(ttherland read a paper on *'The 
Responsibility of Criminals." 

Mr. Archer said that they had heard Mr. Sutherland's 
very able and comprehensive address, which was however 
full of contestable points. Mr, Sutherland's conclusion 
appeared to be, that while it was a gross act of injustice to 
punish a man for what he could not help doing, yet he must 
be punished because it would not be right to stick to 
abstract justice. The word "responsible" was used a 
number of times in the paper, but if a man could not help 
himself, how could he be held to be responsible ? Although 
Mr. Sutherland had stated that the incorrigible boy at school 
had no more right to be punished than a Maori should be 
for having a brown skin, yet he afterwards said that the boy 
ought to be punished because it would assist him in forming 
liis character. Did not that indicate on the part of the 
>outh a sense of right and. a power of self-control ? As to 
lunatics in asylums, it was known that a large proportion 
had what were called lucid intervals, during which their 
medical attendants would reason with them and treat them 
as intelligent men. That was a proof that they recognised 
in their patients a power of distinguishing right from wrong, 
and of exercising a control over their actions. They could 
determine to do what they saw was right. 
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Professor Laurie considered there were some points in 
the paper which raust inevitably give rise to difference of 
opinion, and he was rather sorry it had raised the question 
of free-will. Discarding free-will, and holding any doctrine 
that might be preferred, it was not necessary to go to the 
opposite extreme and to say that every person who fell 
into crime was to be regarded, not as an object of blame, but 
tsolely of pit3^ The fact was, that persons who did wrong 
frequently blamed themselves, and admitted that they 
<ieserved punishment. That showed that they could not 
wholly do away with the sense of blame for wrong done. 
Mr. Sutherland's great point should not be lost sight of, 
namely, that the aim of government in inflicting puijish- 
ment was to deter crime. The aim of government should be 
to suppress crime, and it was justified in doing all it could 
to attain that object. Punishment, or the fear of punish- 
ment, was a great factor in suppressing crime — in preventing 
a person who contemplated committing crime from falling 
into it. At least, that should be the aim of punishment. 
He was entirely in accord with Mr. Sutherland, that goveni- 
ment was entitled to say how it was best to inflict punish- 
ment, but at the same time he did not see any reason why 
the moral aspect of crime, even from the deterrent view, 
should be omitted. It was quite true that people were 
swayed by fear of punishment, but when the State laid 
down certain rules, the violation of which would lead to 
punishment, it did not hold out a threat to deter people 
from doing what thej^ would otherwise like to do. To 
many people, the State was an embodied conscience. 
People did not come into the Avorkl knowing what was 
right or wrong, nor did they evolve propositions as to right 
or wrong from their personalit}^ ; they were taught bv 
others, and in a great measure by the laws of the State, as 
to what was right or wrong. A great many people regarded 
the laws which the State had laid down with regaid to 
crime as laws which, from a moral point of view, should not 
be transgressed, so that the deterrent power of the State 
appeared to him to act, not only from the fear of puni.sh- 
ment, but also because of a moral standard which the 
majorit3" of people adopted, and which they were not likely 
to transgress. It should be borne in mind, that the punish- 
ment inflicted by the State for crime, so far from reforming 
the criminal, had the opposite effect, and it was a question 
worthy of consideration whether the State should not adopt 
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some form of restriction ad a.]) ted to the various needs of 
those with whom it had to deal. There were, undoubtedly, 
persons in whom hereditary traits were very strong, who 
•were borne almost irresistibly towards crime, and f )r the 
security of society the State might deal with those persons 
in a ditferent way from that in which others were treated. 
Still, with regard to a great number, it should be borne in 
mind that the humanitarian spirit of the age demanded that 
the possibility of reformation should be kept in view. The 
trend of modern thought was away from the old idea of 
retribution ; but he thought they should recognise the 
elements of truth, even in that old theory of retribution, 
and the elements of truth were, that when something was "^ 
committed winch was regarded as criminal — acts of violence 
or fraud — ^there was a healthy feeling of resentment. He 
did not think that feeling should be suppressed, though it 
should be woven in with the other ideas of reformation. 
It should also be borne in mind that, when men were 
punished, they very frequently felt that they deserved it. 
While he thoroughly agreed with Mr. Sutherland that the 
State was perfectly warranted, for the suppression of crime 
and the protection of society, in adhering to any punish- 
ments which had been adopted to bring about this aim, he . 
did not think, on consideration of the whole question, that 
the moral aspect could be entirely left out. 

Dr. Jamieson agreed with the conclusion arrived at in the 
paper, that punisliment must be inflicted without yielding 
to any particular philosophical opinions one might hold 
about free-will. The crux of the question related to capital 
punishment. If that punishment was to be applied mainly 
for deten-ent purposes, and for its influence on others for 
reformative purposes, was it not absurdly unfair that it 
should be inflicted on a person who was held not to be fairly 
responsible for what he did. It was a question how far 
capital punishment was allowable at all on any supposition 
of necessitarianism. A School of Criminal Anthropologists 
was in existence, who were prepared to carry out their ideas 
to perfectly logical conclusions — especially what was called 
the Italian School. Lambrosa went so far as to lay down as 
a principle that there are instinctive criminals, and that it 
was as absurd to punish such a person jis it would be to 
punish a person for having small-pox ; that there existed no 
right in any sense of the word to punish sucli a person fol* 
retributive or deterrent purposes. He thought the common 

R 
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sense of most people would indine tbem to 'object to that 
view, as being an extreme and dangerous doctrine. It was 
based very much on the assertion or opinion, that the 
criminal was a criminal in virtue of a certain defective con- 
struction of his brain ; that the proof of that consisted in the 
fact that, given a certain number of persons who were known 
to be criminals, it would be found that they bad smaller 
heads than the average person ; that they had a less facial 
angle ; that the top part of their face and head sloped back- 
wards ; that their head, on the avenige, was a little wider 
transversely — being wide relatively to its length ; that such 
persons, on the average, had badly shaped ears ; that the 
ridge over the eyes projected ; that in very many of them 
there was a secondary ridge above the eye-brows, which was 
very prominent ; that in a considerable number of them the 
lower jaw was iai'gely developed, and projected in front of 
the under jaw. Whilst that generalisation might be freely 
admitted, it was dangerous to apply the test to individuals. 
There had been notorious criminals in existence whose heads 
were full sized, whose facial angle was good, whose ears were 
good and whose jaws were in proper position, and it would 
be altogether unsafe to base a man's responsibility forcei*tain 
acts he had committed on the size or shape of his head. An 
attempt was undoubtedly being made to popularise that 
doctrine at the present time, and to say that given a man 
who exhibited a certain shape of head, who had imperfectly 
formed ears, who had prominent ridges over his eyes, and so 
on, and given the further fact that he had committed a crime^ 
that that man should be held to be irresponsible, and should 
not suffer the consequences of his crime. The conclusion 
seems to be, that the criminal type of person represented a 
degenerated type — a development of the lower type, with 
brains constituted similarly to those of the lower race, and 
therefore should not be held responsible for doing any wrong 
act. He thought it would be extremely dangerous to allow 
a doctrine of that kind to be carried to its logical conclusion. 
Popular opinion was easily led astray in a similar matter^ 
namely, the influence on the brain of disease or of injuiies to 
the head, and the probability that thereby a man would be 
rendered irresponsible. It was perfectly true that disease of 
the brain was almost certain to interfere with a mans 
intellectual capacity, and would make him incapable at 
controlling himself That general principle might be admit- 
ted ; but it was dangerous and absurd to infer that> when a 
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man was suffering from any kind of disease, he was to be held 
to be irresponsible. It was known, that there were strnetural 
diseases of the brain that did not necessarily involve the 
mental faculties. That the mental faculties were affected to 
a considerable extent was well known, but it was absurd to 
infer irresponsibility, and to declare that a man wa« not to 
be punished for his wrongful acts. Especially did it become 
dangerous and absurd when it was attempted to apply the 
doctiine to individuals. It was exti-emoly dangerous to apply 
the doctrine of anthropology to criminal cases. In spite of 
recent discoveries, we did not know half as much as we 
would like to know about the functions of the brain, or iis 
much as we hope some day to know. Physiologists know 
that there are parts of the brain that are well defined, that 
there are parts that control movements, that there are parts 
which deal with hearing, speech, and sight, but when it 
came to the question of learning what particular part of the 
bi'ain is exclusively concerned with the mental faculties, 
they would have to depend on what was little more than 
inference. It was probable that the front part of the brain 
is that which is concerned with the intellectual and moral 
faculties. There might be extensive injury to that front 
part of the brain — parts of it might be lost or degener- 
ated as the result of disease — but he did not know that it 
always followed that the mental or moral faculties were 
deteriorated in proportion to the amount of brain lost. The 
average unscientific person was apt to apply to individual 
cases, appai*ently logically, but still dangerously and unfairly, 
the scientific generalisation, which was fair enough as regards 
a particular disease. As to the measure of responsibility of 
people unmistakably insane, that was a difficult question, 
with which he was not then prepared to deal 

Dr. Mullen said it was absolutely necessary that lawyers 
should act on precedents. It was far more important that 
the law should be as certain as it could be, than that it 
should be just There were many points in it that were 
unjust, but the prerogative of mercy could be exercised by 
the Crown. Of course the law was the true embodiment of 
everything that was excellent, and it did not deal with 
motives. Although the motive for an act might influence 
the amount of punishment inflicted, it could not influence 
the responsibility of the person who had done wrong. The 
responsibility of criminals was mixed up with the most 
important question of the protection of society. If a man 
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had stolen a £5 note, he would join in the cry against the 
wrongdoer, because others might steal a £5 note from him. 
He unhesitatingly said that the modern idea of the responsi- 
bility of criminals, and consequent punishment, was not the 
best way to protect society. In the beginning of this 
century nearly all the felons were hanged, and the 
adventurous spirits were drafted off to the wars. The 
consequence was, to use a vulgar expression, that the breeJ 
was stopped. Now, however, owing to the manner in 
which felons were treated (imprisonment for a short period), 
there was being developed a race as devoid of moral sense 
as a child born blind was of sight ; it was nothing less than 
propagation of the species. We were developing a typical 
immoral race ; and if anyone were to go to the East end of 
London and pick out ten children of from 8 to 1 years of 
age, he could predict with tolerable certainty what would 
become of nine of them, partly by heredity and partly by 
surroundings. The question to be considered was not so 
much their responsibility, because the law made them 
responsible, but how were they going to protect society 
fi'om criminals. He would not enter into the discussion of 
such questions as free-will, because they were not pmctical. 
'As to the responsibility of the insane, that was a question 
to which it was impossible to give an answer. He might as 
well ask the President if a bridge over the Yaria wert' 
injured, what strain it would bear. The President would 
want to know what bridge it was, the particular kind, the 
size and other things which to an ordinary layman would 
look absurd, and experts would ditler as to the amount of 
strain. He might as well ask Mr. Sutherland how long it 
would take for a boy to construe a chapter of Caesar. He 
would want to know all about the boy and his class, and 
what chapter was referred to. When they came to speak 
of lunatics, each case must be considered singly. The law 
did not recognise that there were dozens of forms of 
insanity which ran into one another. Originally, there 
was but one class of insanitv. Then the law took note of 
delusions, but it stopped there ; a mad man was either a 
maniac or delusionally insane. Those laws were laid down 
by veiy worthy gentlemen, who knew nothing but what 
they found by metaphysical reasoning in the four corners 
of their rooms. Mr. Sutherland had laid down rules for the 
guidance of lunatic asylums ; the Act of Parliament did 
not allow the medical officers to punish any lunatic. 
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Luaafcics, knowing that they could not be punished, did 
not commit crimes. He knew tlie case of one inmate who 
would say to the doctor at times, *'if you don't lock me up, 
I will do something." The older warders would say, **I think 
you had better lock him up.'* Such men knew when the 
impulse to do some violent act was upon them, and knew 
it could not be resisted. Then in puerperal mania, he had 
known a woman to say, *' doctor, if you don't take the child 
away, 1 will kill it ; if the servant goes out, I will kill it." 
The woman was perfectly aware of the illegality of 
the act, but could not help herself, but even the presence 
(){ the servant girl would deter her. That was a strong 
case, as it appealed to the sentiments. In order to sliow 
that the punishment of a criminal, sane or insane, 
would not deter others, he referred to the case of a 
woman in Brunswick who, on the same night that Deeming 
was condemned to death, deliberately, as far as a lunatic 
could act deliberately, went into a house and exploded 
dynamite, and when she was about to be arrested she tried 
to blow herself up. The lawyers would say she was partially 
insane, whatever that might mean ; she certainly had a 
sufficiency of reason to know right from wrong, but the 
punishment of the other criminal had no deterrent effect on 
her. Mr. Rusden had alluded to the fact, that lunatics and 
criminals received the same punishment, viz., incarceration. 
He supposed there was no sane man living who would care 
to be locked up as a patient in an asylum, but it was certain 
that that punishment had never prevented a man from 
going insane. As to the punishment of lunatics, some were 
responsible and some were not, but that was a matter on 
which, as to justice, they should go to experts. As to the 
protection of Society, he would say they were responsible. 
In the present state of the law, the judges get out of the 
<lifficulty as best they can. In a case of puerperal mania, in 
which the patient admitted to the doctor that she knew she 
was doing wrong, the judge said to the jury — " Gentlemen, 
she said she knew she was doing wrong, but it is for you to 
say whether she meant what she was saying." That was 
the way in which he got out of the difficulty. The question 
of sudden impulse is a dangerous one to deal with. The 
(question ought to be — '* Has this man got brain disease ; 
lias he got a ceiiain kind of brain disease affecting certain 
functions ? Yes." The lawyers did not take it that way. 
They seized upon the metaphysical point of right or wrong. 
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The law said that, if the man had a sufficient idea of right 
or wrong, he was responsible. The Executive sometimes 
stepped in and, as he thought, wrongly pardoned the man 
who was a danger to society* In one of our asylums there 
was a terrible case of homicidal mania, and in his opinion, 
that man should be removed simply for the protection of 
societv. 

Mr. RusDEN called attention to an article in the Fm^urtiy 
on the Elmira Prison in America. The conclusion it di*ew 
was that, wliile the population was increasing three per cent, 
the criminality was increasing fifty per cent., and the writer 
attributed that result to the humanitarian treatment of 
criminals. 

After a few words in reply by Mr. Sutherland, on the 
motion of Colonel Goldstein, seconded by Professor Obm£ 
Masson, the discussion was adjourned to the next meeting. 



Thursday, June 9th. 

The President (Professor Kernot) occupied the chair. 

The minutes of the preceding meeting were read and 
confirmed. 

Mr. J. B. Pritchard, an Associate, signed the Roll and was 
introduced to the meeting. 

The Librarian reported that 114? publications had been 
received since the last meeting. 

Mr. Sutherland read a paper '* On the Nest and Eggs of 
the Victoria Rifle Bird " (Ptilorhis victoriae), by Mr. D. 
Le Souet*. 

The discussion on " The Responsibilty of Criminals ** was 
resumed. 

Colonel Goldstein said that, in continuing the discussion 
of Mr. Alex. Sutherland's paper on '* The Responsibility of 
Criminals " read at the last meeting, it would be necessDiiy 
to state a few of the difficulties that occurred to the unscien- 
tific public mind, which tended to prevent the formation of 
just opinions on the subject. One difficulty was the great 
divergence apparent between the views advanced by those 
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scientiftc and professional gentlemen to whom the public 
looked for advice. Oui lesral luminaries held the view 
that all men were responsible for their crimes, except 
in the case of acute mania, when it could be proved 
that the accused did not know the difference between 
right and wrong ; while the medical fraternity, though 
by no means unanimously, urged irresponsibility when- 
ever there was any form of brain disease, no matter 
how slight, or even where it was only suspected. It 
was as well, perhaps, for the general well-being, that 
society was still willing to accept the guidance of 
our legal, rather than of our medical, friends. But as 
theories that were flung broadcast among the people were 
certain to obtain some adherents, and as such theories, 
if largely appealing to our sympathies, might lead to 
dangerous changes in public opinion, it was well that 
scientific societies should meet and discuss all such theories, 
for the benefit of the public, and in order tliat our laws 
might be wisely ordained ; law being the crystallisation of 
public opinion. Alnother difiiculty arose from contusion in 
the terms used, and their true significance. For instance, 
"retributive punishment" was frequently described as 
*\revenge," which of course was quite incoiTect ; yet many 
writers, Mr. Sutherland also, used the phrase in this sense. 
Then there was the extremely narrow view advanced by 
some writers that, early in the world's history, punishment 
was retributive only ; that later, it was sought to be made 
deterrent; and that as it had failed to be deterrent, it should 
therefore seek to be reformatory only. He alluded to this 
as a narrow view, because he hoped to indicate presently 
that punishment should partake of all three qualities — 
that it should be retributive, deterrent and reformiitory. 
There was another difficulty that must frequently occui 
to the unscientific mind, how to reconcile such statements 
as Mr. Sutherland's, that " the treatment of criminals was 
not a matter of abstract justice, but of pure policy. It was 
Dot concerned with ethics, but with the preservation of law 
and order." Spencer laid down as the fundamental law of 
human justice, " that each individual ought to receive the 
benefits and the evils of his own nature and consequent 
conduct; neither being prevented from having whatever 
good his actions normally bring to him, nor allowed to 
shoulder off (m to other persons whatever ill was brought 
to him by his actions." The question of the respon- 
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aibility of the criminal was a large one, and was to be 
looked at ci'itically from so many points of view, xthat 
it was only by long and patient study we could hope 
to solve it, and to measure out punishment to the 
criminal, with the view to the gradual reduction of 
crime. So much was this felt, tliat it had justl^'^ been 
considered necessary to examine the criminal class in a 
thorouo^hlv scientific manner. Hence the new Science of 
'' Criminal Anthropology," which had led to the holding of 
International Congresses, the first of which had been 
held at Berne in 1885, the second in 1889 at Paris, 
and the third was to be held this year at Brussels. 
There had also been established a few yeara back the 
International Criminological Association. An enormous 
amount of useful work had been done, but the new Science 
was only in its infancy. Nulnerous articles and books on 
this subject had been published in Europe and America, so 
that the first results of enquiry were within reach. Have- 
lock Ellis, in 1890, had published a book called "The 
Criminal,'' which was a valuable compilation of the opinion 
of those who had taken a leading part in the work. His 
(Colonel Goldstein's) attention had been directed to three 
articles in the ** International Journal of Ethics," which 
fairly represented some of the views held. One was " The 
Theoiy of Punishment,*' by the Rev. Hastings Rashdall; 
another " The Prevention of Ciime," by Dr. Tonnies ; and 
the third was a discussion on these by Professor James 
Seth, of Dalhousie College, According to Professor Seth, 
the new Science of Criminology was founded on the 
theory that crime was a pathological phenomenon, and 
that the proper treatment of the criminal was, accord- 
ingly, that which sought his cure rather than his 
punishment. He claimed that this was an advance in 
human feelins: as well as in intellifjence. It miorht be 
suggested that, as these latter day views of criminology 
weie the lesult of special studies, or studies by specialista, 
we should do well to raise the question, were specialists, as 
a rule, well trained in philosophy. Or, to put it more 
distinctly, had these particular specialists any fair amount 
of knowledge of the ultimate causes of the various 
l)henomena of the universe ? Because so far as specialists 
were deficient in general philosopliy, so far must we guard 
against being led to avoid generalising on the results of 
their undoubtedly valuable accumulations of evidence. 
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The Eev. Hastings Rashdall objected to the retributive 
theory of punishment, and expected that with the necessary 
moralization of communities, the sphere of criminal law 
ought gradually to extend ; while Dr. Ferdinand Tonnies, 
of Kiel University, asserted that all punishment as punish^* 
ment should cease, though he had no better substitute to 
offer than a system of tines ; while he looked to further 
research for other means of preventing crime than could be 
found in the threatened or real consequences of what the 
criminal had done. Professor Seth, in discussing both these 
opinions, raised the question .whether the newer and older 
views of punishment were mutually exclusive, and if not, 
what was their relation to one another, and seemed to 
favour the idea that punishment must be reformatory only* 
He asserted " that society was now so securely organised, 
that it could afford to be not only just, but generous as 
well." Would not -this be rather dangerous pleading if 
jidopte.d in our Law Courts? Most thinking people 
would agree with Professor Seth in this adverse criticism 
of the diverse views advanced by Mr. Rashdall and 
Dr. Tonnies, and also when he much qualified the 
idea that crime was a " pathological phenomenon," by 
urging that **'it was only an analogy or metaphor 
after all, and like all metaphors, might easily prove 
misleading if taken as a literal description of the facts ;'^ 
that " to resolve all badness into insanit}" did not conduce to 
clear thinking," and that " normal crime, if it had anything 
to do with insanity, was rather a cause than a result." 
He said that *' To reduce crime to a ' pathological phenome- 
non ' was to sap the very foundation of our moral judgment,^ 
merit as well as demerit, reward and punishment, were 
thereby undermined. Such a view might be scientific, it 
was not ethical, for it refused to recognise the commonest 
nioml distinctions." One of the articles of the Inter- 
national Criminological Association, quoted by Dr. Tonnies, 
said, ** Punishment was an act of justice, and the essence 
of punishment was retribution. From this standpoint, 
satisfaction was the primary object of punishment, 
and the other objects included reformation and deter- 
rence." We might justly take this as a fair statement 
of the facts. While wo acknowledged that retribution 
could only be made in trivial crimes against the 
property or peraon, when crimes became more serious, 
retribution became more or less impossible. Punishment 
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then must be deterrent, while all punishment should be 
inflicted with a view to the ultimate reform of the 
criminal, bearing in mind that in order to secure refor- 
mation the conscience of the criminal must be awakened 
He must be brought to see that his punishment is 
just before we could hope for any bettennent In 
**The Criminal," by Havelock Ellis, one could not fail 
to be struck with the mass of evidence gathered in the 
biological and pathological examination of the criminal. 
But it must be observed that a fair examination of the 
evidence led to the opinion that the bulk of what were 
caQed criminal physiological characteristics were also to be 
met with in the non-criminal and respectable classes, while 
many of the so-called criminal, characteristics were due to 
the professional exercise of crime. Lombrosa had been 
often cited as the greatest living exponent of criminal 
anthropology, yet he was called rash and unscientific. Ellis 
six)ke of his work as " by no means free from faults. His 
style was abrupt ; he was too impetuous, arriving too 
quickly at conclusions, lacking in critical faculty and in 
balance. Thus at an early date he was led to over-estimate 
the atavistic element in the criminal, and at a later date he 
has pressed too strongly the epileptic affinities of crime." 
Yet this was the authority who was often quoted, especially 
by medical witnesses who advocated irresponsibility of the 
criminal. Of all his vast mass of investigation, extending to 
about 30,000 cases, Lombrosa himself had declared that 
" pejhaps not one stone would remain upon another, but 
that, it' this was to be the fate of his work, a better 
edifice would arise in its place." To illustrate the 
length to which enthusiastic specialists would go in 
advocating their own views, Despine, who wrote a 
good work in 1868, *' Psychologic Naturelle," had con- 
sidered the criminal as " morally mad," and tlierefore 
in-esponsible, and had said, ** No physiologist had yet 
occupied himself with the insanity of the sane.'* Was 
not this evidence of the "illusions of enthusiasm?" We 
might treat the question of responsibility from an ethical, 
a metaphysical, a clinical, or a pmctical point of view, 
and we must arrive at the conclusion that sane or 
insane, every criminal must, for the protection of societj^, 
be treated as responsible. He had been asked to say 
something on the treatment of the criminal, but he 
thought that hardly came within the scope of the 
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present enquiry. It would be sufficient to say that the 
tread of modem thought was in the direction of abolish- 
ing iixed limits to sentences ; that our piisons should 
be made into Reformatories, where every hour would be 
profitably occupied, and that when prisoners were reported 
fit, they should be allowed out on parole. Also, that 
the surest way to check the increase of the criminal 
class, is to remove criminal children to a healthy environ- 
xnent 

Mr. RuSDEN remarked that Colonel Goldstein had omitted 

to mention the system of indeterminate sentences, which he 

believed to be one which would soon be adopted. Mi\ 

Havelock Ellis mentioned it as having been introduced into 

America some time acjo. To Mr. Frederick Hill beloncred 

• 
the honour of first suggesting this fruitful reform. Limatics 

were dealt with • on this principle. A lunatic was not 

liberated until two medical gentlemen certified that the 

treatment to which he had been subjected had been 

successful, and that he was fit to be released At present 

the law fixed a maximum, and in some cases, a minimum 

sentence, and the criminal was released very much the worse 

for his imprisonment after a shoi't definite period, fixed 

without reo^ard to reason. If the svstem of indeterminate 

sentences were given a fair trial, he thought it would be 

found much more satisfactory than that at present in vogue. 

He did not believe it wa.s possible to reform a man who had 

grown accustomed to commit crimes, but with first oftendei*s 

this system might be very successful. 

Mr. Alexander Sutherland said that whilst there wati 
little to cavil at in Colonel Goldstein's paper, there was one 
point as to which he thought he detected an uncertain 
sound — viz., with regard to the nature of punishment. 
Colonel Goldstein had said that punishment might either 
be retributive, deterrent, or reformatory. If punishment 
were reformatory, it ceased to be punishment at all. One 
could not logically speak of reformatory punishment. In 
that case, it was simply a mode of treating criminals which 
was reformatory. He agreed with Mr. Rusden that, if a 
man were allowed to grow up a criminal, he could not be 
reformed. The leading authorities were agreed on that 
point. Beyond the age of 1 or 1 2, the chance of reform 
was apparently slight. If a man lived up to the age of 20 
as a criminal, nothing practically would reform him. Not 
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only were there good authorities for that statement amongst 
the leading writers in England, but it could be shown that, 
even in this colony, such was the fact. Lord John Russell 
had inaugurated the Penfold scheme —a reformatory scheme 
in which criminals, when improved to a certain extent, were 
to be sent to Australia with so much money in their pojekets. 
Two shiploads of criminals, certificated as having been 
reformed, had been sent to Australia about 1849 or I80O. 
Two-thirds of the men who had entered the scheme never 
I'eached Australia, and those that were sent were the best. 
These nien had not improved the population ; but our 
records of crime showed that, instead of being reformed, 
when they had got a sum of money in their pockets, and 
were landed on a new shore to start a new career, they had 
turned out, as a rule, miserable failures. But it was fair to 
remember, that the ranks of crime included many charactei-s. 
There was the criminal who was of an energetic character, 
and whose enej'gies had been directed into an unfortunate 
channel. There was the man who had mutinied in the 
Army, or the man who had mei-ely knockei a hare over 
which happened to run in front of him. Then again, there 
was the man whose daughter had been, ruined by some 
wealthy man, and who had avenged himself These were 
not criminals in the proper sense of the term. They were 
on a different footing, and might have a fair chance in a 
new country, where that very energy and impetuosity that 
had carried them into a wrong grove in one direction, miglit 
make them most successful in another. Many of the world's 
greatest men would have been great nuisances if they had 
taken a wronor track ; Lord Clive was an instance. Marl- 
borough, too, whose energy would perhaps have been 
thrown into a wrong channel if his country had not 
needed his services, had found an outlet for it in slaughter- 
ing Frenchmen, and so had become a hero. Passing 
from the question of reformation, there remained the 
theories of retribution and deterrence. No philosophical 
people would hold that punishment should be retributive— » 
that if a man were struck, he should be resolved to return 
the blow, merely as a matter of retribution, although 
he would be pei'fectly entitled to take precaution 
to prevent a repetition of the act. Retribution was 
not according to modern views, and there only remained 
the deterrent view, which should be widened out into 
a question of placing a sufficiently strong deterrent motive 
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in the balance of the motives that actuated a man to 
ensure his actions taking a right direction. There 
were three great objections to the view that criminals 
eliould be eliminated by simply putting them to deatii : 
— First, there was the practical one, that the feeling 
of the race was against it The second objection was, that 
the process would have to be repeated time after time. 1 f 
the least desirable people were singled out at the present 
moment and got rid of, although the remainder of the 
population would be improved, but in twenty or thirty years 
there would be just as much difference between the then 
respectable classes and the lower classes as there was now, 
and these would have to be exterminated. In a couple of 
centuries, people of the character of the judges, who sat 
upon the bench at the present moment, would be chloro- 
formed as being objectionable people. Then again, was 
everybody who broke the laws to be chloroibrmed ? At 
present penalties were awarded on a graded scale, and there 
were felonies, misdemeanors, (fee. The weeding out process 
would require an arbitrary scale. Would they let off lirst 
offenders, or would they draw the line at the second offence ? 
However it was arranged, such violent and arbitrary lines 
must appear objectionable to the public conscience. 
The third objection was that nature had arranged the 
matter in her own way in a far more efficacious style. 
Although the genus criminal seemed to occur in a sporadic 
way, it really obeyed certain laws. To make his meaning- 
plain, he would draw their attention to the extensive area 
from which we inherit our natures. Everybody had two 
parents, and four grandparents, and eight gi*eat grandparents, 
and so on. In the fouith generation, there were thirty-two 
ancestors, and in the sixth, sixty-four. In the course of a 
century and a half, these sixty-four ancestors had each 
contributed a sixty-fourth part to any one individuals 
characteristics. Generally, there was a certain accidental 
blending of all these sixty-four characters, so as to produce 
a particular result Take for instance the case of a musician. 
Out of the sixty-four, there might perhaps have been six or 
eight who were rather above the average in music. It 
generally happened there were as many below the average 
as would balance this, and then the result was an ordinary 
person who was neither much above nor below the average in 
musical capacity. But where it happened that a certain 
number of the sixty-four were rather above the average, and 
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there were none inach below it,' and where, added to a 
musical capacity, there was sufficient industry and inven- 
tiveness, the result wa*s a musician. The result of all 
this theory was that criminal?, if not compelled to herd 
together, would work out their own salvation in genera- 
tion after generation. If they were compelled to herd 
together, they invariably died out. A criminal woman 
very rarely left posterity that would survive two or 
three generations. With regard to men, too, in following 
up the history of Australia he had been surprised to observe 
that there was so little trace of convict blood that had been 
poured out on these shores so profusely. Australia was not 
less moral than any similar Anglo-Saxon community. The 
question was sometimes asked, why we were not deeply 
tinted with the convict element. There were two classes of 
convicts. One class who had not inherited the criminal 
character, but who had been sent out for committing crimes, 
chiefly by reason ol their super-abundant and mis-directed 
energy, had made excellent settlers, whilst the real criminals 
had been killed by drinking the plentiful rum of the early 
settlement days, or being knocked on the head in brawls, 
and had left no posterity. If nature were left to work in 
her own way, the matter would come right in the end. The 
criminal nature would either not perpetuate itself, or the 
average would be rectified in succeeding generations as the 
area extended. Therefore, the crude notion of chloroforming 
the criminal should be disregarded for several reasons. It 
was not in accordance with the humanitarian views of the 
present day, and it was founded on a wrong impression of 
the law of heredity. If criminal were made to pair with 
criminal, the result would no doubt be a very bad race 
indeed, supposing they bred. But they would not; and, 
moreover, they did not and could not be compelled to pair 
with one another. In conclusion he believed that, at the 
present time, things should be allowed to remain as they 
wei-e, and that the pressure of public opinion, and whew 
necessary, of sharp public punish. ment, would cast sufficient 
weight on the right side of the motive to induce people to 
act as best suited the community. Beyond this, there was 
no need to interefere. We should follow the old lines as 
much as possible, making our laws as humanitarian as the 
interests of society would allow. 

The President suggested that a definition of criminality 
and insanity might be desirable. 
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Mr. White asked Mr. Sutherland upon what statistics he 
had based his statement that the early convicts were dying 
out. Not long ago the early criminal records of Tasmania 
had been sent to Melbourne and destroyed, and shortly 
afterwards the same had been done with those of New 
South Wales. He would be much relieved if it could be 
proved that tlie criminal class was dying out, but he was 
unable to take such an optimistic view, and would like 
to ask Mr. Sutherland the basis of his statement. 

Dr. Jamieson said he hardly thought a definition of 
either criminality or insanity was practicable. He doubted 
whether there was any definition of insanity except the bald 
and unsatisfactory one that it was some departure from the 
normal mental condition, about which there could be no 
doubt. As to criminality, he thought there was more 
difficulty still. The idea of criminality varied indefinitely 
almost from one generation to another, and in different 
races. In fact within a very short time it had been made 
an offence punishable by law to buy or sell a pound of 
sugar. It was not an offence for a man to sell a cigar or 
glass of whisky at 8 o'clock at night, but it was an offence 
to sell a pound of sugar at that hour. The idea seemed to 
be that criminality was the doing of certain things which the 
majority had agreed ought not to be done, and the doing of 
which should be punished. Such an offence was called a 
oiime. It was well known that there were habitual 
criminals, people who made it their business to commit 
offences against the law, but it was difficult to get at the 
root and origin of this tendency. He believed a great many 
offences were due to intellectual defects. There was a clear 
enough distinction between a man being weak and being 
wicked, but it was quite certain that weakness veiy soon 
led to wickedness, and a person who was weak in body 
or mind ran far greater risk of falling into criminality than 
a person fairly endowed with mental ability and physical 
power. The man who was mentally weak was liable to be 
led into crime by stronger minded and less scrupulous 
persons, and the man who was weak in body was at a 
disadvantage in earning his living, and fell into such straits 
that he was tempted to break the law and appropriate that 
to which he had no right. This habit would grow in both 
cases, and he did not see why a peraon without any special 
criminal tendency might not, if constantly exposed to 
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temptation, become by force of habit a habitual criminal. 
This much was clear enough, and capable of proof, but when 
it came to a (question of moral defect, it was difficult to s: y 
how tar it was natural and liow far acquired. It was just 
as probable that people failed in monil capacity just as they 
did in intellectual capacity, but it did not necessarily follow 
that both defects should be co-existent in the same person. 
A man might be strongly endowed mentally, and yet be 
weak in moral qualities, and it had been observed that some 
people who w^ere well endowed morally were rather poor in 
intellectual constitution. But it was difficult to say how far 
what was called moral defect was natural, and how far it 
was acquired. It might be admitted as a likely enough 
thing that there were people insufficiently endowed with 
moral qualities, who readily enough became criminals, 
independently of their intellectual capacity, and as a mere 
matter of theory it might be admitted that the moral 
endowment could be so poor that the person of necessity 
became a criminal. He would not like to say on 
theoretical grounds that this was not so, but the difficulty 
was m proving it to be so, and to recognise a theoretical 
deficiency of moral endowments, apart from pure mentjil 
capacity, as a ground of irresponsibilities, was excessively 
dangerous doctrine. But this seemed to be the doctrine 
held by the modern school of criminal anthropologists, who 
went so far as to say that they could tell pretty accurately 
what would be the physical characteristics of the habitual 
criminal. He did not think any of them would prol'ess to 
be able to tell from the physical characteristics of a man, 
without knowing anything about his conduct, whether or 
not he was a criminal, and this was the difficulty of safely 
applying the doctrine, however rational it might be as a 
general principle, to individual cases. For that reason he 
thought that any attempts to save criminals from the? 
consequences of their actions on such grounds should 
certainly not bo encouraged, but should on the contrary 
be discouraged very strongly. With regard to the ques- 
tion of punishment, he agieed with Mr. Sutherland 
that reformation could not properly be spoken of as 
a form of punishment, although the criminal might 
regard in that light any eiforts made by the authorities 
in that direction. He feared that retribution could not be 
got rid of If one man inflicted injuries upon another that 
could be measured pecuniarily, he was fined to a proportionate 
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-extent. Without ,a doubt there was retribution in that. 
The man who had not the money to pay was entitled to 
be punished by having something taken out of him as a 
quid pro quo. He was not prepared to drop the old-fashioned 
idea of retribution. Of course punishment was also deterrent. 
It had a deterrent effect upon the offender himself, inasmuch 
a<s things were made so unpleasant for him that he would 
not be likely to repeat the offence. The extreme deterrent 
was the taking away of life. After all, people value their 
life more highly than anything else, and death was the 
strongest possible deten*ent the law could inflict. It 
practically amounted to this, that the community recognised 
certain crimes as being of such an atrocious character, that it 
simply decreed that those who committed them should not 
only be banished from human society, but should have their 
existence terminated, not only as a strong deterrent, but to 
prevent the possibility of the act ever being repeated by 
them. It was not done with any view of exterminating 
the breed, that was a hopeless task he was afraid. The 
meeting was gi-eatly indebted to Colonel Goldstein for 
the manner in which he had brought the matter before 
it. He was mistaken in thinking that because a man had 
malformation of the brain, or some disease, that he was 
therefore insane. He did not think many members of the 
medical profession would hold such crude doctrines as that. 
It was quite certain that there might be diseases of the 
brain without any indication of insanity, and, although it 
was very Unlikely, there might be mental derangement 
without any demonstrable disease of the brain. As to other 
matters, he was sure there were not many who would be 
inclined to differ greatly from what Colonel Goldstein had 
said. 

The Rev. E. H. Sugden said that, in a definition of 
criminality, something was wanted which would connect 
the selling of an article after l;ours and the taking of life in 
cold blood. The anti -social spirit that both acts displayed 
constituted them crimes against society. It seemed to him 
that, in order to lessen the criminal population, the artificially 
ma<le crimes against society ought to be lessened as much as 
possible. A glance at the list of indictable offences would 
show that ninety-nine out of every hundred were not wrong 
in themselves, but were wrong because society had made 
them wrong. Taking the view that the criminal was an 

s 
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offender against society, it seemed to liim that the proper 
punishment would be to send him to Coventry, if some 
reasonable method of doing so could be indicated. If a 
reasonably fertile and productive part of the eartli could be 
fenced off and made a dumping ground for criminals, whore 
they could be left to develope a State for themselves on 
their own anti-social lines, it would be a ven' comfortable 
thing for Society, and perhaps a very salutary discipline for 
themselves. This he was afraid was somewhat Utopian, 
but if the social instinct could be aroused in the so-called 
criminal classes, a great deal of crime would be prevented. 
If a mail could be taught to entertain a real and tender 
regard for any living thing, a great deal had been done to 
prevent him from committing crime. In spite of Mr. 
Sutherland and others, the Christian Church still believed 
that the criminal could be reformed, if he could only be got 
to love someone, and that the one Person whom it was 
easiest and most effectual to bring him to love was our 
common Master. It seemed to him these were the lines on 
which the best results would be obtained. .The natuml 
punishment for one who manifested the anti-social spirit 
would be to shut him out of society, and the only reVnedy 
would be the promotion of the social spirit in him. 



Thursday y July \Mli. 

The President (Professor Kernot) occupied the chair. 

On the motion of Mr. Griffiths, seconded by Mr. 
Rlisden, the minutes of the preceding meeting were taken 
as read and duly confirmed. 

Mr. G. C. W. Officer, Member, and Mr. Strettle, Associate, 
present for the first time, signed the Roll, and were introduced 
to the meetino^. 

Mr. Donald Clarke, of the School of Mines, Bairnsdale, 
was elected a Country Member. 

The President announced that the following gentlemen 
had been nominated, and would be balloted for at the next 
meeting : — Rev. Walter Fielder, Associate ; L. J. Balfour, 
Member ; Douglas Howard, Associate. 

Professor Spencer, in the absence of the Hon. Librarian, 
reported that since the last meeting, 92 volumes and 
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periodicals had been received, and the Council had deter- 
mined to proceed with the binding of the books belonging 
to the Library, and 53 volumes had been sent to the 
binders for that purpose. 

The Rev. A. Cresswell read a paper entitled *' Notes 
on the Lilydale Limestone," illustrating his remarks by 
specimens and blackboai*d drawings. 

Mr. Griffiths considered that the geologists of Victoria 
were under a debt of obligation to the Rev. Mr. Cresswell, 
for having undertaken the description of this interesting 
bed of limestone. So &r as his recollection went, this was 
the only bed of crystalline limestone found in Victoria in 
the Silurian, either upper or lower. The only other deposits 
of crystalline limestone known to him were some beds in 
Gippsland, in one of which Mr. Sweet had discovered some 
very interesting fossil lish. It was to him a source of 
wonder that the bed described by Mr. Cresswell, lying so 
near Melbourne, had remained for so many years without 
any des3ription that was accessible to the public. Mr. 
Cresswell had been so successful as to obtain a large number 
of interesting fossils, and no doubt his paper would stimulate 
geologists generally to pay more attention to the bed of 
limestone at Lilydale. 

Mr. Dennant regretted very much he never had an 
opportunity of visiting Lilydale, and was much gratified 
to see that this matter had been taken up by Mr. Cresswell. 
He was particularly glad that some palseontological work 
would embellish the pages of the "Transactions." He did 
not know whether this bed was definitely known to extend 
further in the east, but he had heard it said by those who 
knew the country, that there were outcrops of limestone 
on the Upper Yarra, about fifteen miles to the north-west 
of the Emerald Township and Gembrook, but he had never 
had an opportunity of personally verifying the fact. It 
would be interesting to know whether this was really an 
extension of the limestone which outcropped at Lilydale. 

Ml*. Sweet said he had visited the limestone beds at 
Lilydale on several occasions, and had taken considerable 
interest in them. He was therefore very pleased that 
Mr. Cresswell had taken th»^ matter up, and hoped he would 
continue his labours until he had given them a complete 
list of all he had found. 

s 2 
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Mr. Pritchard said there were some other bpecimeus 
which he had obtained on a recent visit, and which were 
very interesting. The first was a coral which Mr. Cresswell 
had mentioned, namely, Heliolites. A large quantity of 
this material had been obtained on the last visit, and was 
in a very perfect state of preservation, so that it would be 
a good specimen for description. There was another fossil 
which occurred there rather commonly, but which up to 
the present had not received any mention at all, although 
it had been discovered four or five years ago. It was a 
kind of operculum, which had been handed to Professor 
McCoy, but had never been described. It seemed to coitcs- 
pond with the Gyclonema australis, and he thought it 
would be well if something were done in connection with 
the specimens he had mentioned. There were several other 
specimens of the coral type, some .of which were very 
nteresting, and which he had not been able to identify at 
all. He would be glad to hand them over to any Member 
who would undertake a description of them. 

Mr. Hall said that Mr. Pritchard had forgotten to 
mention that one of the specimens of which he had spoken, 
the operculum of some shell, had been discovered wedged 
into the mouth of an Euomphalus. Whether it belonged to 
the Euomphalus or not was a matter which would admit of 
discussion. They were all obliged to Mr. Cresswell for his 
interesting paper. 

The President said that he had been in the vicinity of 
the Upper Yarra a good many times, but did not remember 
noticing any limestone. However, he had not been on a 
geological expedition, and it was perfectly possible there was 
plent}'^ of limestone which he had not noticed. 

Rev. Mr. Cresswell, in reply, said that if any limestone 
did exist on the Upper Yaira, it was just in position to be a 
repetition by flexure of the limestone at Lilj^'dale. It was a 
mistake to suppose there were no other beds of Upper 
Silurian limestone in Victoria. There were two very 
extensive thick beds in Gippslaud, one at Walhalla, near 
Cooper's Creek, and another at Deep Creek, about seven or 
ten miles from Walhalla. They were nearly parallel seams 
of limestone, and might be a repetition by flexure. The 
fossils were very similar in both. These beds had been 
known for a considerable number of years, and were alluded 
to in the Geological Survey Reports. In conclusion, he 



Proceedings of the Royal Society of Victoria, 261 

expressed bis indebtedness to Mr. Pritchard, who had lent 
him the fossil which formed the chief matter he had spoken 
about that evening, and recorded his thanks to Mr. 
David Mitchell and his foreman, Mr. Fuller, for statistical 
infoi-mation. 

A " Preliminary Note on the Glacial Deposits of Bacchus 
Marsh," by Messrs. C. G. W. Officer and L. J. Balfour, was 
read by Mr. Officer. 

Mr. Dennant said that there were a number of questions 
raised by the paper which he would like an opportunity of 
speaking upon at considerable length, and as time would not 
permit of a protracted discussion that evening, he moved 
"That the discussion on the paper be postponed till the 
next meeting." 

Mr. Cresswell seconded the motion for the reasons stated 
by Mr. Dennant. 

Tiie motion was agreed to. 

Report of the Cremation Committee.* 

The Report of the Cremation Committee was read by the 
Hon. Secretary, Mr. RusDEN. 

On the moticm of Professor Spencer, seconded by Dr. 
Brett, the Report was received. 

The President said that a model had been procured 
which would illustrate the working of the Gorini incinerator, 
which was the process adopted at Milan, where ciemation 
appeared to be practised to a very considerable extent, and 
in a way not calculated to offend or disgust in any respect. 
The Crefnatory and its surroundings were pleasant and 
attractive. Milan was one of the largest and busiest cities 
in the northern parts of Italy, and the Crematory was as 
near to the centre of Milan as the present Melbourne 
Cemetery was to the centre of Melbourne. 

Mr. F. Chamberlain produced the model and explained 
its construction. 

Dr. Gresswell was heartily in accord with the strong 
recommendations of the Cremation Committee. He felt 
that it was a reform that was bound to come, although 
he was not very sanguine as to its coming quickly. How- 
(*ver, he felt satisfied with the progress being made as 

* Vide Supra, p. 222. 
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indicated in the Report, and hoped that the Report would 
encourage those who were interested to make further efforts. 
With reterence to the observations in the Report in regard 
to Japan, it was an interesting fact that for a very long 
time past, Cremation had been the rule in Japan, but upon 
the introduction of European civilisation into Japan fifteen 
or twenty years ago, it was thought right to follow the 
European customs in the matter, and substitute burial for 
Cremation. They soon discovered their error, and reverted 
to their former practice. 

Dr. Bbett moved, " That the Report be adopted by the 
Society, and printed in its Proceedings." He took consider- 
able interest in the subject of Cremation, and had seen it 
practised in nearly every country in the world. 

Mr. G. A. Syme seconded the motion, which was can-ied 
Unanimously. 



Thursday, August Mth. 

The President (Professor Kernot) occupied the chair. 
The minutes of the preceding meeting were read by the 
Secretary, and duly confirmed. 

Dr. Barrett, Member, and Mr. Barnard, Associate, present 
for the fii'st time, signed the Roll, and were introduced to the 
meeting. 

The President announced that the following gentlemen 
had been nominated, and would be balloted for at the next 
meeting : — W. H. Steele, M.A., Associate ; Frederick 
Chamberlain, Member; Alfred Stillwell, Member; and 
A. Purdy, M.A., Associate. 

The following gentlemen were balloted for, and duly 
elected : — The Rev. Walter Fielder, Associate ; Douglas 
Howard, Esq., Associate ; and L. J. Balfour, Esq., Member. 

The Librarian's Report stated that 69 publications had 
been received from various parts of the world, and 44? bound 
volumes from the binders. 

Adjourned discussion on '* Preliminary Note on the 
Glacial Deposits of Bacchus Marsh," by C. G. W. Officer, 
B.Sc, and L. J. Balfour. 

- Mr. Officer said tliat since the paper was read he Imd, 
together with Mr. Balfour, travei-sed the whole of the 
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district covered by the paper, and he wished to make one or 
two corrections* The first was with regard to the sections 
dei^cribed on the Mj^niong Creek. It had been stated that 
the glacial deposit was overlaid by older basalt. This part 
of the map was outside of that published by the Geological 
^M'vey, and he would like to say that this basalt was 
probably to be referred to the upper and newer basalt, and 
not the older. In the note, it had also been stated that a 
certain section was probably an example of contorted till. 
On further examination, however, this had proved to be not 
tUl, but what was called Mesozoic sandstone, and the apparent 
contortions were due to concretionary action. Also at another 
section where the glacial deposit was overlaid with sandstone, 
it had been difficult to decide whether that sandstone was 
simply associated with till, or belonged to the Mesozoic 
sandstone in the surrounding district. They were now of 
opinion that the overlying sandstone was probably of 
Mesozoic age. On the Korkuperrimul Creek the glacial till 
was overlaid by basalt, which they thought was to be assigned 
to the upper basalt. But the evidence on which the distinc- 
tion between upper and lower basalt was often drawn, 
seemed to be somewhat feeble. 

The Rev. Mr. Cresswell said he had a few criticisms to 
offer upon the paper which Mr. Officer had kindly lent him, 
and he would begin by recording his appreciation of the 
value of the paper. It was a most interesting and complete 
paper, although he was not able to agree with all the 
conclusions an-ived at by the authors. From the evi- 
dence adduced by other observei-s, as for instance Mr. 
Sehvyn, Sir Richard Daintree, Dr. Lendenfeld, and Mr. 
Dunn, there could be no doubt that in former ages 
there had existed distinct glaciers in the Alpine districts 
of Victoria and New South Wales, but it seemed to him 
to be very questionable whether those glaciers extended 
any distance from those particular regions. He would 
begin by making a general criticism upon the tei'ms 
iised. He thought it somewhat misleading to apply the 
term "till" to two formations which, according to the 
authors' showing, were so very widely separated in the 
geological series — one being apparently a Pleistocene glacial 
deposit of some kind, and the other being a glacial deposit 
belonging to the Miocene age. He thought it far better to 
keef) the term " till " for well-known and acknowledged 
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deposits of glacial nature belonging to the Pleistocene age. 
To apply the term to both formations tended to confusion. 
He was one of those who believed that till was not a 
Moraine profonde, but owed its origin to Moraine matter, 
redistributed partly by aqueous action, and the boulders 
contained in it were mostly the result of icebergs which had 
broken away from glaciers and deposited the debris in the 
clay. Still less was he inclined to believe that these 
particular formations were instances of a ground Moraine, 
and he doubted that they necessarily indicated that there 
had been glaciers on the very spot where they had been 
found. With regard to the striated pebbles, no one 
could have the smaUest doubt as to their being striated, 
and having been striated by glacial action. They were 
evidently striated-glaciated pebbles. He very much 
doubted, however, that they had been scratched by 
any locks where they were now found. So far as 
his memory served him, the Upper Mesozoic sandstones 
were particularly soft, and incapable of scratching these 
pebbles, and he therefore imagined that they must neces- 
sarily have come from a very considerable distance — 
probably from the Alpine regions of either New South 
Wales or Victoria — and not from the neighbourhood where 
they were now found. These remarks applied to the 
upper till, or, as he would call it, the upper glacial formation. 
With reoard to the lower orlacial formation, he was not 
very well acquainted with the nature of the Silurian rocks 
in the neighbourhood, but unless they contained quartzites 
very abundantly, he did not know of any rock likely to be 
capable of imparting the stride to these pebbles in the 
Silurian area. He believed that these pebbles, although no 
doubt glaciated, had been brought from a considerable 
distance l)v alluvial and other action. As to the strite on 
the Silurian rocks, he would be very sorry indeed to insult 
their friends' powers of observation, by implying that they 
could possibly have made a mistake if they had had the 
opportunity of observing them upon an extended scale ; but 
considering that they had not had such an opportunity, but 
had only found the strife here and thei'e in small patches, he 
would venture to ask them whether thej^ might not have 
mistaken the unequal wearing of the edges of the rock. 
He understood from the paper that these grooves were not 
found in the Mesozoic sandstone, but only in connection 
with the lower drift on the Silurian rocks, and he was 
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particularly struck by the remark made in the paper, that 
these grooves invariably ran north and south, that was to 
say, exactly coincident with the strike of the strata, and 
these Silurian strata were tilted up at an angle of 70 degrees. 
He did not know the extent of the patches uncovered, but 
considering that the observers were most anxious no doubt 
to see what they saw, was it not possible that they might 
have mistaken the unequal wearing of the edges of the 
Silurian strata. He had frequently seen on the smooth 
upturned edges of the Silurian strata appearances of very 
deep grooves, owing to the unequal wearing. But even 
supposing them to be veritable grooves, it was not beyond 
tlie range of possibility that they might have been formed 
by an iceberg charged with liard pebbles underneath 
grounding in the neighbourhood on the spot With re- 
gard to the roche moutonn^e, he laboured under the dis- 
advantage of never liaving been on the particular spots 
which had been mentioned, so that he was unable to 
judge from his own observation whether they were really 
instances of roche moutonnde. He would just conceive it 
possible, therefore, that the iiummocky appearance might 
have been caused by diluvial action. For instance, at 
Lilydale, there was an appearance of hummocky rock, 
which was simply caused by the action of the waves 
on the seashore. Messrs. Officer and Balfour objected 
to the idea of marine action having anything to do 
with the phenomena they instanced, but he would 
venture to point out that there was indisputable evi- 
dence that the whole continent had been submerged 
thousands of feet under the sea. He had seen gravel 
on the top of Mount Useful covered with basalt, and 
this was generally put down on the geological maps as 
marine gravel. There was some doubt as to the age 
of that particular gravel, but there could be no doubt^as 
to the age of the drifts at Castlemaine and Bendigo, and 
other places, which would represent a submergence of at 
least 2000 feet. It was a very moot point as to whether 
these drifts had been caused by pluvial action, extending 
over a considerable pluvial period ; but he believed, with 
Selwyn and others, that they were caused by marine action. 
Although he had appeared to criticise the paper somewhat 
adversely, he quite admitted it was a very debateable 
(question. Not being an extreme glacialist, he was, perhaps, 
inclined to minimise the evidence adduced, but he could 
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quite conceive that othera who were extreme glacialists 
would concede that the authors had fully proved their 
point. 

Mr. Griffiths said that for purposes of discussion the 
paper might be divided into two parts — 'tlie part which was 
purely descriptive, and the part which offered explanations 
of the appearances described. The latter part might be 
divided into three principal propositions which wei*e put 
forward although not formally stated. The first was tliat 
there were evidences locally of two glacial epochs-^one early 
in the Permian, the other early in the Tertiary. The 
second was that the boulder clay of each of these was due 
to land ice, and not to marine transport by icebergs. The 
third was that the submergence of the continent sufficient 
to float an iceberg at Bacchus Marsh, would reduce the 
land surface to such a small area that it would be too 
limited in area to breed icebergs, and too warm to 
accumulate ice on account of its insularity. With respect 
to the descriptive part of the paper, he had found 
many discrepancies between the descriptions given by 
the authors of the paper and the statements made by the 
officers of the Geological Survey. The Government officers 
had given a section showing a thick bed of what had since 
been termed Triassic conglomerate, which the authoi^ of the 
paper had attributed to a different period, but did not give 
a tripartite division, which Messrs. Officer and Balfour 
stated to exist in the section described on the Werribee 
River. The Government officers, who were men of ex- 
perience, had failed to recognise any glaciated rocks in 
this section, although they had stated that a glacial con- 
glomerate existed in the distiict. Of course, it sometimes 
happened that through want of sufficient data, errors had 
crept into the Geological maps, and he simply pointed 
this out as showing that it was advisable to carefully 
weigh the evidence adduced before accepting it. Although 
the Government geologists had not seen their way to 
describe the bottom member of this section as a glacial 
deposit, they had pointed out that the Mesozoic sand- 
stone was composed of two members, the upper being a 
sandstone and the lower being a conglomerate, and stated 
that this con^Tjlomerate was due to marine action. Thev 
recognised a difference, but attributed it to a different 
cause. With regard to the first proposition, that ther(» 
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wa.s evidence of two glacial epochs, it certainly did 
seetfl upon examination of the specimens and pho- 
tographs as if there was evidence to shovv^ thab the 
bottom member had had a glacial origin. There were 
undoubted grooves and striae, and the Silurian rocks 
Were certainly mai-ked as if a plane, with grooves, such 
as a carpenter would use in his ornamental work, had 
passed over them. Such was the appearance of rocks 
winch had undergone grinding by the passage over 
them of a glacier. Tliere was a good deal of weiglit 
in Mr. CresswelFs criticism with regard to the rocks 
having a north and south direction so far as their strike 
was concerned, and the edges of the Silurian rock being 
uptilted to a high angle, and varying degrees of hard- 
ness and wealing unequally, and all this would have to 
be taken into consideration before coming to a final conclu- 
sion ; but, nevertheless, looking at the photographs of the 
portion of the rock that had been uncovered, it certainly 
suggested a glacial origin for the rock to his mind. In the 
sec<3nd place, the boulders in the till were certainly to a 
large extent striated, and as suggested, appeared to have 
been deposited there bj' ice. There was also another feature 
which was favourable to the pi-oposition suggested by the 
authors, namely, the great vaiiety of rock which was found 
in this clay bed. Such a heterogeneous collection of rocks 
collected together in one place without any stratification 
at all, and most of them more or less striated, was cer- 
tainly to his mind suggestive of . glacial action, and 
jK)inted to a glacial origin for the deposit. Then again 
tlie rocks were not only varied, but they did not 
correspond witli the rocks in the neigubourhood. If the 
conglomerate was due to coastal action, it would agree with 
the rocks found in the locality, but that fact, that this was 
not the case, indicated that the boulders had been brought 
some considerable distance ; and it was well known that a 
glacier does collect rocks in this maimer, and that in a 
coastal conglomerate no such heterogeneous collection of rocks 
is found. 'J'his was another point in favour of the hypo- 
thesis of the authors. It seemed to him that the specimens 
and descriptions all favoured a glacial origin for this bed, 
but whether one could go further and agree with the authors 
of the paper, that the bed was of Permian age, was another 
matter. In arriving at that conclusion, it was necessary to 
take a number of matters into consideration. In the first 
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place, the conglomerate was associated with a bed of rock 
which was known to be of Mesozoic age. In the second 
place, there were no Permian i-ocks described in Victoria, and 
it was well known that there was a great break in the 
sequence, the sandstones which were the Upper Devonian 
rocks being the last rocks met with before reaching the 
Mesozoic sandstones. There was no such break in the 
neighbourhood of Sydney, where there was a complete 
sequence from the Upper Devonian to the Oolite. On the 
Sydney side the country was sinking and the deposits 
accumulating, but in Victoria, the other end of the sea-saw, 
the country was elevated and erosion was going on. There- 
fore, in Victoria, one did not look for Permian rocks, and if 
this were a bed of Permian age, it was an interesting fact 
wjiich rerjuii^d more evidence than was at present avail- 
able. Its association with the Mesozoic rocks had led 
the Goveriiinent geologists to associate it with the beds 
above it with regai'd to age, and he did not see any 
reason for disturbmg that conclusion. With regard to 
the upper glacial deposit, the deposit on top of the 
Mesozoic sandstone, the rocks in the clay were of the 
siime heterooeneous character, and included manites and 
porphyries which were striated, and had all the general 
characteristics of a glacial deposit ; but there was one very 
great difference between the two beds, as had been pointed 
out by Mr. Oresswell. The lower bed lay upon a surface 
that had be^n smoothed and planed apparently by the 
action of ice, but the uppei' bed lay upon a sandstone surface 
as rugged and rough as a mountain peak ; and in the 
fractui'es wljicli were found in this rugged surface hard clay, 
very much like a boulder bed, and rocks, including granites, 
had been jauiuied down hard, and presented a very different 
appearance indeed to the bed which lay below it upon the 
Silurian. If the upper bed were due to glacial origin, 
certainly the circumstances were very different to those of 
the lower bed. No heavy mass of ice had ever passed over 
this till, because if it had, it would have planed all the soft 
sandstone as smooth as the Silurian had been planed below 
it. Therefore, if it were due to glacial action, the till and 
rocks must have been deposited where they were now found 
by the thin edge of the glacier, an edge which had no 
weiglit, but which at the same time was sufficiently strong 
to cany a burden ot* rocks and tip them out laterally. This 
was a possible explanation. It might also have been caused 
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by a very small glacier indeed from some steep mountain 
close by, removed by erosion, the glacier itself* having no 
weight or body, but able to bring down stones and tilt 
them out. This was a very strong point of difference 
between the two beds of so-called glacial till. Then, 
with regard to the age assigned to the upper body as 
being Miocene, he failed to see that there was any evi- 
dence at present that would enable them to assign such an 
early age to the bed. Messrs. Officer and Balfour stated 
that it was overlaid by a Miocene lava, but he understood 
them now to retract that statement, and to say they believed 
that the lava was the recent lava which was found all about 
the little cavities. Miocene lava was found there, but the 
Government geologists had not represented it as overlying 
the Mesozoic sandstones, but stated that it was intrusive 
and pushed its way through. They represented it as pro- 
jecting from below, and the Mesozoic sandstone lying upon 
it. The later lava was distributed all over the country, 
and lay sometimes on the Silurian, and sometimes on the 
Mesozoic sandstones, and sometimes upon the conglomerates, 
which had been described by the authors. Therefore, there 
Wfis no evidence that he could see, which would justify 
these gentlemen in attributing to this upper boulder clay 
the age which they had given to it. Their second pro- 
position was to the effect that the bouldei-s of both 
these epochs were due to land ice and not to icebergs. 
With regard to that, the grooves and striae of the Silurian 
ran from north to south. As Mr. Cresswell had pointed 
out, that might be produced by the character of the rock 
itself; but if there were grooves and striae there, they 
were just as one would expect to find them, because the 
highlaiftd there was always found to the north of this point, 
and ice travelling from the mountain cap must have taken a 
north and south direction. Had these marks been produced 
by the grounding of icebergs, one would expect to find some- 
thing quite different. Icebergs would travel first of all upon 
the general trend of the coast, which was from west to east. 
They would travel with the currents of those seas, and as 
the prevailing winds in this locality were from west to east, 
so the currents were from west to east, and one would 
expect to find the icebergs travelling with the currents and 
w ith the winds and along the coast line, all three of which 
ran from west to east. Therefore, if they produced any 
striae at all, these strijtj would run from west to east. But 
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it was known that icebergs when they grounded did not 
produce striae, in fact could not do so. When an icebei*g 
grounded it swung round on its heel, and if it produced any 
marks at all on the rock, in the first place it bruised the 
rocks, and in the second place the rocks which had been 
embodied in the iceberg and touched the rocky, bottom 
in the bed of the sea, produced marks wliich were arcs of 
. circles. Icebergs never made straight lines. Then there 
was another line of argument, which to his mind entirely 
disposed of the iceberg theory. The Mesozoic sandstone 
was essentially of fresh or brackish water foi*mation. 
The only fossils found in the Mesozoic, were two fresh 
water mollusca and the vegetable remains of ferns. Apaiii 
from this, the formation had all the characteristics of sedi- 
mentary beds which had been formed in a lake. It was 
known to most geologists, that the Mesozoic sandstone was a 
fresh water lake deposit. Our mountains at the time it was 
formed were very much higher than they are now, and a 
series of lakes were formed between their shelving sides, and 
as the lakes got tilled up with the sand which now formed the 
Mesozoic sandstone, the water rose higher. There was very 
little doubt that it was never anything else than a shallow 
fresh water lake, perhaps of considerable dimensions. He 
would like to know how icebergs were going to float in fi^sh 
shallow water. An iceberg had one part above water and 
eight parts below. How were icebergs to float ? This was 
not a marine deposit, and although 2500 feet in thickness, 
we might depend upon it this Mesozoic sandstone had 
accumulated gradually, and as it accumulated at the bottom 
of the lake, the water had risen. No iceberg ever could 
have floated in these waters, and therefore, in his opinion, 
no icebergs could ever have caused these marks. . There 
was also another important piece of evidence that should 
not be disregarded. Around all the remains of all these 
ancient lakes in Victoria, below the sandstone bed was 
found a bed of conglomerate. This was apparently the 
case at Bacchus Marsh, with regard to the conglomemte 
under discussion. The officers of the Government Geological 
Survey attributed the bottom member to the action ot 
the water on the coast. Wherever the margin of this 
sandstone was found, the conglomerate was found under 
it. On the whole, the evidence was rather favourable 
to a glacial origin for the bottom deposits at Bacchus 
Marsh, and he attributed them to land ice, not to iceberga 
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With regard to the third proposition, that the immersion 
of the Continent sufficient to float icebergs would reduce the 
land surface to such a small area that it would have a mild 
insular climate. If these beds were due to a deposit in the 
lakes, they were not due to immersion in the ocean, and the 
argument of the authors fell through, because they assumed 
^that the high-water level was the high-water level of the 
ocean, whereas it appeared to him to be the high-water- 
level of various fresh-water lakes. 

Mr. Dennant said he would allude principally to the 
claim made by these gentlemen for a post- Miocene glacial 
epoch, or at any rate, even if not post-Miocene, some portion 
of the Tertiary time, which would include the Eocene, 
Miocene, and Pliocene. Consequently, if there were glaciers 
in Victoria at that time, the climate must have been a cold 
one, for it would be impossible to have a glacier with the 
temperature the same as at present. If we started with 
the Eocene, it was well known that there was a very rich 
fauna in the Eocene, perhaps the richest of any found in 
any part of the world, but it was essentially a tropicfvl 
fauna, and no one who had examined the fauna of the 
Eocene period would doubt for a moment but that he was 
in the same latitudes as the West Indies and the Tropics 
generally. Passing from the Eocene to the Miocene, the 
climate was certainly getting cooler, but was still very 
much warmer ev^en than our present climate. The shells 
indicated a climate becoming more and more like the 
present, but very far indeed from being a glacial one. 
Passing to the Pliocene, during the last twelve years, two 
very rich marine deposits had been found in the Pliocene, 
one in the older Pliocene near Adelaide, and another in the 
west of our own Colony, at Limestone Creek ; in each of 
these there was a rich fauna. The climate indicated was 
slightly colder than that of the Miocene, and in both 
deposits was found a large number of living shells. In the 
late Pliocene or almost Pleistocene of Victoiia, the living 
shells amounted to 81 per cent., but they were not those 
generally found on the present shores of Victoria, or of 
Southern Australia, but those more frequently found living 
in the northern parts of the Continent. Consequently, at 
the time they were deposited the climate was warmer than 
now, and approximated to the climate of the northern parts 
of the Continent. It might be concluded that in the older 
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Tertiary ])eriod, there must have been, on tlie whole, a 
waim climate, and during that period it would be impossible 
to expect that any glacial phenomena could have been 
pi'oduced. Besides this, no shells had been found that 
would indicate Arctic conditions. It was well known that 
in the glacial till of Europe, Arctic shells were frequently 
found, and it was possible to trace these deposits by the shells. 
Wliere then could the Tertiaiy glacial epoch of Victoria 
be placed ? Palaeontologically, there was no room for it. It 
might perhaj)s be mentioned that the sea was certainly close 
to Bacchus Marsh during Tertiary times. Undoubted 
evidence of this had been given by Mr. Reginald Mun-ay in 
one of his reports. A statement had also been made that 
the pebbles, &c., which had been found, wei-e not known to 
^xist in Victoria. He would like to know what these were, 
for no list of rocks was given as those not found in any 
other part of the colony. Then again, amongst these rocks, 
granite, schist, felspar and sandstone were mentioned, but no 
mention was made of the Tertiary limestone or any rock of 
undoubted Tertiary age. If this were a post-Mioceno or late 
Tertiary deposit, he thought we should have some of these 
rocks amongst those which had been transported. 

Mr. James Dunn said that the conglomerate which he 
regarded as of glacial origin lay at the base of the coal measures. 
If the contjlomei'ates that he described were the same as 
those described by the authors of the paper, it was out of the 
question to speak of roches moutonnees. In fact those who 
had passed through Bacchus Marsh would have observed the 
rounded appearance of the hills. This was characteristic cf 
the Mesozoic deposits of ever}^ part of the colony, and was 
certainly due to diluvial action, and he did not think any 
weight could be laid upon that characteristic feature of the 
landscape as indicating any glacial action whatever. He 
was glad the matter had been brought forward, and the 
authors ol the ])aper had done very good service in making 
such earful observations, which would enable those wlu) 
wished to do so to examine the spots referred to for 
themselves. 

Professor Spkncer said that, twelve days since, he had 
gone with Mr. Dunn to the dej)osit he had described, for the 
purpose of being shown what were undoubtedly roches 
moutonnees. There could not be the slightest doubt about 
the presence of these at Derinal. 
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Mr. Pritcharb said he would like to make a few remarks 
on the diversity of opinion as to the a^e of these beds. The 
Bacchus Mai-sh beds had been originally set down as Triassic, 
and the coal measures in Newcastle and in the neighbour- 
hood of Sydney were originally set down as belonging to the 
Mesozoic period, so that originally the Bacchus Marsh sand- 
stones had been placed on a lower level than the Newcastle 
<5oal series. At the present time, the Newcastle coal series 
were known to belong to the carboniferous age, and the only 
fossil remains which had been hitherto found in the Bacchus 
Marsh sanstones were three species of the genus Gangamop- 
teris. The genus itself had been found in the coal measures of 
New South Wales, in connection with Glossopteris and other 
genera, "which were now looked upon as Mesozoic, and which 
had always, up to the present time, been looked upon as 
<;haracteristically Mesozoic, but having been found together 
with characteristic Palaeozoic plants and marine fossils, they 
were looked upon now as an extension of the range of the 
genus Glossopteris. This would seem to point to the 
conclusion that the Bacchus Marsh sandstones might belong 
to the carboniferous age. Some authorities looked upon the 
Bacchus Marsh sandstone as belono^inor to the carboniferous 
period. 

Mr. Dennant said he only referred to the roches mouton- 
ndes in connection with the claim made for Tertiary age. He 
understood that Mr. James Dunn placed his deposit in the 
carboniferous era, and evidently referred to a different epoch 
to that which these gentlemen referred to when they spoke 
of a post-Miocene glacial epoch. If the fauna did not 
indicate necessarily the climate, at all events any glacial 
epoch that might have occurred during Tertiary times must 
have been of a very spasmodic nature. 

Mi\ Cresswell asked whether the proposition that the 
upper glacial bed was a post-Miocene deposit had not been 
withdrawn. 

Mr. Officer said that in the paper it had been stated 
that this bed probably belonged to the Tertiary, but they 
had not attempted to assign it to any particular era in 
Tertiary times. In fact they had expressl}' stated that they 
were unable to find out its relation to the Miocene beds. 

Mr. Dennant said, that being the case, most of his 
remarks need not have been made, for he was only claiming 

T 
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that there was no evidence of a Tertiary glacial fepoch in 
Victoria in that neighbourhood. 

Dr. Dendy said there seemed to be one aspect of the 
question that had not been touched upon, viz., its bearing 
on the latest glacial theory in Europe and America. He 
believed, according to this theory, the glacial epoch was 
attributed to astronomical causes, and it was a remarkable 
fact that according to this theory, if they had had a glacial 
epoch in the northern hemisphere, it followed as a natural 
consequence that there must have been one in the southern 
hemisphere alternating with it. The European geologists, 
according to this theory, had confidently predicted that we 
should find in Australia evidences of a Teitiary glacial 
epoch. Therefore, he thought it probable that the glacial 
evidences discovered by Messrs. Balfour and Officer might 
be Tertiary. With regard to the question of climate in 
connection with the fauna, the fact that tropical fauna was 
found in some of these Miocene rocks was nither a strong 
proof in favour of the glacial theory, because it had been 
shown that in the glacial epoch in the northern hemisphere 
there had been a series of unusually warm periods altern- 
ating with a series of unusually cold ones. We should 
therefore expect to find fauna of tropical character in 
connection with any glacial epoch which might have 
happened heie. 

Mr. Officer, in reply, said that with regard to the term 
" Till," he thought it a very good term indeed to apply to 
any deposit which could be shown to be moraine profonde. 
As to Ml'. Cresswell's contention that till was not ground 
moraine, but was due to water action, the boulders having 
been transported by icebergs, that was a theory which 
would not bear inspection. As to the roches moutonndes, 
gentlemen did not seem to be quite satisfied as to the genuine- 
ness of the article. He had seen many examples of roches 
moutonndes, but he had seen very few better specimens than 
those he had described. W^ith regard to the age which they 
had assigned the lower deposit, they had stated in the paper 
that it was simply a mattei* of probability. Their remarks 
had been based on the fact that in Europe and South 
Africa, the glacial conglomerates were of Permian age. 
Mr. Griffiths had stated that in New South Wales there 
was no break from the Devonian period to the Mesozoia 
Professor David had stated that at the close of lower 
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(/arboniferous times there was a distinct break iu the flora, 
and at the close of Permo-carboniferous times there was also 
a distinct break in the flora. Hewjiis inclined to agree with 
Mr. Pritchard with regard to the Mesozoic sandstones. They 
had been assigned to Mesozoic age, simply on the evidence 
of three species of Gangamopteris. Seeing that these occurred 
associated with Glossopteris in^ Pernio-carboniferou* beds in 
New South Wales, and, as it had been stated by Professor 
David that Gangamopteris was a more primitive form than 
Glossopteris, it would almost seem as if these beds were of 
an earlier age than Mesozoic. Mr. Griffiths had also said 
lie did not think that any ice ever passed over the till at 
the quarry where the fracture in the sandstone occurred. 
On his last visit to the same quarry, he had found a similar 
fracture filled with till-bearing striated stones at a much 
higher level, and about half-armile further up the creek 
there was a great thickness of this till, exposed at a height 
between sixty or seventy feet. If that had been accumulated 
under a glacier, the glacier which could have accumulated it 
must have extended much further down the valley, and it 
was probable it did over-ride these stones. The sandstone 
rock was very soft, and would not show striae. It had been 
subjected to much denudation. The rocks also dipped at a 
considerable angle up to 35 degrees, and a glacier coming 
down the Vcilley of soft sandstone would be rather likely to 
fracture them and give them a rugged appearance. On the 
whole, he did not think anything had been said which 
would lead them to suppose these deposits were due to 
anything else than glacier ice. 

Mr. Steele read a paper on "The Conductivity of Copper 
Sulphate Solutions." 

The President said that as it was now past ten o'clock, 
the other papers would be held over till the next meeting. 



Thursday, September Sth. 

The President (Professor Keunot) in the chair. 

The minutes of the last meeting were read and confirmed. 

Mr. Hogg signed the Roll Book and was introduced to 
the members. 

T 2 
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Mr. Fredrick Chamberlain and Mr. Alfred Stillwell were 
elected Members, and Mr. A. Purdie, M.A., and Mr. W. H. 
Steele, M.A., Associates. 

The President welcomed to the meeting Professor 
Haswell, of the University of Sydney, and President of the 
Linnaean Society of New South Wales. 

The Librarian's report showed that 98 new volumes had 
been added to the Library. 

Dr. Barrett read a paper on " Snake-bite." 

In reply to Mr. Ellery, Dr. Barrett paid that snake-bite 
was usually not a dangerous aflFection in Victoria. The 
natural remedy for a severe bite was the expulsion of the 
poison by downward bandaging. He thought a great deal 
was to be said in favour of strychnine. 

Mr. Ellery instanced two cases of recovery fi-om snake- 
bite, but in one case the man was subject to epilepsy ever 
afterwards. In the other case, injections of ammonia had 
the eflFect of causing a cure. 

In reply to a question by Dr. Brett, as to the length of 
time taken in the absorption of the poison. Dr. Barrett 
said it was impossible to state liow long it would take for 
the poison to take eflFect if it were injected into the 
sub-cutaneous tissue. If the poison were shot into the 
vein, no bandaging would save the patient. 

Mr. Hogg considered that ammonia and strychnine were 
not antidotes, strictly speaking, but mei^ely had the etfect 
of making a patient recover from a comatose state. 

Mr. Fenton said that in Victoria in ten years there were 
thirty-eight deaths from snake-bite, but a great many of 
those were insignificant bites. Not more than about six of 
those cases were over twenty years of age. The remainder 
were all 3^oung children. In India there were 22,000 deaths 
from siiake-bite, and that would give about ninety per mean 
of population. 

Dr. Jamieson said that no statistics were kept of the 
number of cases of snake-bite. His impression was, that 
real cases of snake-bite were much less frequent than the 
supposed cases, and the symptoms usually presented by 
those supposed to have been bitten were not due to snake- 
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bite at all. The strychnine treatment for real snake-bite was 
not at all irrational. The poison could not be extracted 
once it was absorbed, but the patient could be kept alive by 
stimulants — alcohol, ammonia, or strychnine. The last was 
a rational remedy if cautiously used, and if the patient could 
be kept alive for a sufficient length of time the poison would 
be thrown off by the kidneys, or might be rendered inert by 
the action of the liver. The injection of permanganate of 
potash was to his mind an irrational mode of treatment. It 
interfered with the circulation, and it could only act on 
the poison by meeting it on the spot were it existed and 
destroying it in a chemical way, as any similar substance 
would be destroyed in the test tube. It was, therefore, 
haphazardous treatment, as it was uncertain if the 
permanganate would meet the poison. The time occupied 
iu injecting the })ermanganate might be utilised to better 
advantage by excision of the bitten part, or by suction or 
pressure. 

Mr. LuQAS was of opinion that the best thing to do was 
to keep the patient alive, if possible, by stimulants, until 
the proteid was oxydised. 

Professor Ha swell acjreed with Dr. Barrett as to the 
fallacy of statistics on this subject. He was of opinion that 
the only light on the matter was to be* obtained by means 
of experiments on animals carefully conducted, with very 
careful and accurate weighing and measuring of the poison 
and the antidotes, and the effects of both. He was glad 
to announce that there was a prospect of some results being 
obtained from experiments of this nature. Dr. Martin, 
Demonstrator of Physiology at the Sydney University, 
was engaged in researches as to the effects of the poison of 
the Australian snakes. 

Mr. Frost had some e^iperience in estimating the time 
occupied by the poison in circulating through the system. 
He had caused a tiger snake to bite a rat, and the rat 
was dead in a minute and a half. It was probable that 
the poison was injected into the vein. The tiger snake 
possessed fully three times more poison than any other 
snake. He had seen a tiger snake emit poison at the third 
successive bite which would be sufficient to kill a small 
animal. It was difficult in experiments with small animals 
to estimate the amount of strychnine necessary to kill 
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the animal. After injecting strychnine into a rat, the rat 

recovered from snake-bite, but afterwards it died from the 

effects of the strychnine. 

Dr. Barrett said that in the Medical Journal for 1876 
would be found a collection of replies to a circular issued by 
Dr. McCrae to medical men. He got a return of 253 cases 
of snake-bite, and 10 per cent, had died without any 
treatment. It was interesting to note that Australian 
snakes ejected only a small quantity of poison, while the 
Indian snake ejected a very large quantity. It was a 
question whether the doses were in proportion to the size 
of the animals met with by the snakes. In India of coui*se 
the animals would be much larger than those met with 
in Australia. He agreed with the opinion expressed by 
Professor Haswell, that careful experimenting in the labora- 
tory is the only means of settling the question as to the size 
of the doses. 

Professor Spencer read some notes on ** The Structure of 
the Poison Fang in certain Austmlian Snakes." 

Professor Haswell said that he had an opportunity of 
inspecting Professor Spencer's sections, and there could be 
no doubt that they proved his deductions. 

A paper by Mr. A J. Campbell, F.L.S., on "Three Rare 

Species of Eggs," was then taken as read. 

Dr. Dendy read a paper on a " Synopsis of the Australian 
Calcarea Heterocoela, with a proposed Classification of the 
Group and Descriptions of some New Genera and Species." 

An exhibition of specimens followed, and the meeting 
terminated. 



Thwrsdafjy October ISth. 

Mr. White (Vice-President) in the Chair. 

The minutes of the last meeting were read and confirmed. 

Dr. Dendy read the Librarian's Report, which showed 
that 110 new publications had been added to the Library. 

A paper by Mr. T. S. Hall, M.A., on '' Two New 'J'ertiary 
Stylasterids," was read by Mr. Pritchard. 

Mr. Pritchard considered that the paper was very 
interesting, on account of its being the first description of 
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Stylasteiids from Australian Tertiaries. Since looking over 
Mr. Hall's paper, he had found numerous Stylasterids in his 
own collection. 

Dr. Dendy read notes on " The Method of Reproduction 
of Geonemertes australiensis.*' 

Mr. E. F. J. Love, M.A., exhibited and explained Professor 
Rowlands' Photographs of the Solar Spectrum. 



Thursday y November iOth. 

The President (Professor Kernot) in the Chair. 

The minutes of the preceding meeting were read and 
coniirmed. 

Professor A. Liversidge, F.R.S., wa« elected an Honorary 
Member. 

Mr. Steele signed the book, and was introduced to the 
Members ; Mr. Isaac Tipping, C.E.,. was nominated as an 
Associate. 

The following Members, composing the Antarctic Com- 
mittee, were re-elected : — The President, and Messrs. Ellery, 
Rusden, and Griffiths. 

The following Members, composing the Port Phillip 
Biological Committee, were re elected : — Professor Spencer, 
Dr. Dendy, Rev. A. W. Cresswell, and Messrs. Bale, Lucas, 
McGillivray, and Bracebridge Wils'm. 

The Members composing the House Committee, with Mr. 
Blackelt as Convener, were re-elected. 

Mr. Love presented and read the Report of the Gravity 
Survey Committee.* The President and Professors Lyle 
and Masson, and Messrs. Elleiy, White, and Love, were 
re-elected as Members of Committee. 

The President explained that the apparatus which had 
been used by the Committee, and which was set up in the 
Obsei'vatory, was in perfect order and lit for use. 

Mr. W. H. Steelk, M.A., read a paper on " Physical 
Constants of Tiiallium." 

Ml". Love said the paper was a valuable contribution to 
electrical science. It had bi'ought out an important point, 

* Vide Supr^f p. 218. 
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namely, that silver wire as now obtained is very much 
more pure, and altogether very much better than what was 
supposed to be pure silver twenty-five yeai*s ago. The 
metal Matheson worked with in making the experiments 
for the British Association, was supposed to be the purest 
that could be got, and up to the present that had never 
been disputed, but after Mr. Steele's work there need be no 
. hesitation in asserting that silver wire had been produced 
in this Colony of a considerably higher degree of purity 
than what was supposed to be chemically pure some j^ears 
ago. 

Profejfsor Masson desired to know what steps Mr. Steele 
took to ascertain the degree of purity of his Thallium. He 
also wished to know how far Mr. Steele's coefficient of specific 
resistance ao^reed with Matlieson's determination of some 
years ago. 

Mr. Steele said he was not then in a position to reply 
to the question relating to the degree of purity of his 
Thallium. As to the conductivity of Thallium, the 
*• Dictionary of Uhemistry" referred to it, but the results 
were not given with absolute oertaintj'. According to the 
figures he had (quoted in his paper, the conductivity of 
Thallium is slightly better than lead, but a great deal woi-se 
than tin. 

Mr. Blacicett considered that the lead used by Mr. 
Steele, being ordinary commercial lead, would have given 
better results if it had been purified by re-crystallisation. 

Mr. Steele said that the purity of the lead made no 
difi'erence. He merely measured the specific resistance of 
lead, and he might have used an alloy. 

The PiiESlDENT said that the elasticity of the Constants 
was of interest. 

Mr. Steele believed that the particular specimen of 
ThalUuiii he had used, was imported into the Colony for 
the i)ur[)ose of having its elasticity tested, and that had 
been done by Mr. William Sutherlarid, prior to his use of 
the s[)ecimen. 

A paper on "The Lichenology of Victoria. Part I," by 
the Kev. F. R. M. Wilson, was presented by Mr. W, H. 
Archer, F.L.S., and taken as read. 
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Mr. D. Mc Alpine read notes prepared by himself and 
Mr. P. W. Farmer, M.B., Ch. B., " On a Poisonous Species 
of Holneria found at Pascoe Vale, causing the death of 
cattle and other animals feeding upon it." 

Mr. Blackett, iu reply to the President, explained that 
Mr. Wilkinson, with his assistance, had been making an 
investigation of the plant, and he was confident that there 
was no trace of alkaloid in it. They did not hope to 
isolate any particular poison from the plant. The corrosion 
of the mucous membrane of the cow's stomach, which was 
referred to in the paper, ought, if it existed, to be detected 
from the extract. He drank a spoonful of the extract, 
but it did not produce any after effect, although he found 
it disagreeable and nauseous 

Mr. McAlpene said that the symptoms could be better 
explained when the chemical analysis was completed, and 
a second paper would be presented when that was done. 
Although two extracts had been experimented on with 
negative results, yet thei-e was the fact that the rabbits 
had died. The corrosion of the stomachs of the animals 
that had eaten the plant was a surprising thing, and he 
hoped that chemical anal5^sis would throw light on the 
symptoms recorded in the notes. 

Mr. White asked if the plants were more dangerous at 
certain seasons than at others. 

Mr. McAlpine said that in West Australia, at certain 
seasons, it was known not to cause death. Cows seemed to 
avoid the plant. 

Mr. White said that might prove that the flowers and 
not the leaves were poisonous. 

Mr. McAlpine thought that the bulbous part contained 
the poison. 



Thursdayy December Sth. 

The President (Pt-ofessor Kernot) occupied the chair. 

The minutes of the preceding meeting were read and 
confirmed. 

Mr. Isaac Tipping was ballotted for as a Member, and 
declared duly elected. 
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Rev. F. R. M. Wilson and Mr. P. W. Farmer were nomin- 
ated as Members. 

The President said that Mr. Lucas, who had been well 
known to those present for many years past as a member ot 
the Society, and a writer of valuable papers, and also as a 
Member of the Council, was about to leave the Colony, 
having accepted the headmastei^hip of the Newington 
College in Sydney. He thought that every member would 
agree with him when he said they were very sorry indeed 
to lose Mr. Lucas. He trusted that his removal to Sydney 
would be a step in the direction of prosperity and emolument, 
and in the name of the Society he wished Mr. Lucas eveiy 
happiness, prosperity, and success in the new sphere which 
he was about to fill. He did not know whether he would 
continue his connection with this Society, or whether his 
contributions would fall into the hands of the Royal Society 
of New South Wales. He might, perhaps, be permitted to 
express a hope that he would not be in a very great huny 
to abandon the Royal Society of Victoria for that of the 
sister Colony. 

Mr. Lucas said, I thank you very much, Mr. President 
and Gentlemen, for the very kind way in which you have 
taken leave of me. I have not the remotest intention of 
severing m}' connection with this Society. I should be very 
soiTy indeed to lose touch with the many friends and fellow 
workers, the advantage of whose society I have enjoyed 
during the last ten years. I have every confidence in the 
future of this Society, and no one will watch its progi*ess 
and success with more interest and pleasure than m3'self 

Dr. Dkndy, the Hon, Librarian, reported that 77 publica- 
tions had been received since tlie last meeting. Tlie 
liberality of the Council had enabled them to send 1)8 
complete volumes to the binder. 

Professor Spencer said that, according to the rules of the 
Society, the Officers, and some of the Members of the 
Council I'e tired, but were eligible for re-election. He might 
say it was no use nominating Mr. Sutherland to the position 
of Secretary for the following year, as he was about to leave 
the Colony for an extended visit to Europe, and would not be 
able to serve the Society for the next three years. So far 
as he (Professor Spencer) was concerned, he did not want t<> 
sever his connection with the Council, if he could help it. 
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He would be at the first meeting next year, but not at any 
of the subsequent ones. He thought it might, perhaps, be 
left with the Council to appoint someone to do his work 
while he was away. 

The President thought it would be wise to Tall ii^i with 
Professor Spencers request. If the Society gave him leave 
of absence to visit Europe, he would still remain Secretary 
to the Society, and as the Society's Secretary might be able 
to represent the Society to the Societies of Europe and 
America, and thus do useful work. 

Dr. Bakrktt said the Medical Society had a custom of 
empowering all distinguished members visiting Europe to 
represent the Society at all scientific gatherings. A written 
document to that effect was given, and was very often found 
useful in travelling. He thought it the very least this 
Society could do. 

Mt*. Hogg moved, "That Professor Spencer be granted 
leave of absence to visit Europe and America, and that he 
be empowered by a suitable letter to represent this Society 
at the meetinors of other Societies and scientific bodies/' 

Dr. Barrett seconded the motion, which was carried. 

Mr. White said it often happened that, by tlie 1st March, 
scarcely one nomination had been received, and to save the 
Council from the invidious position of always nominating 
themselves, he would suggest that some gentleman present, 
who was not a Member of the Council, would move that the 
old Officers and retiring Members of Council, should be 
re-elected as far as possible. This would not prevent other 
nominations, if any, being received before the 1st March. 

Mr. Lucas nominated all the letiring Members of Council 
who were eligible for re-election. 

Mr. F. A. Campbell seconded the nomination. 

Professor Spencer nominated Mr. Hogg as a Member of 
the Council. 

Dr. Dendy seconded the nomination. 

Mr. White nominated Mr. F. A. Campbell as a Meuiber 
of the Council. 

Mr. Griffiths seconded the nomination. 

Mr. Griffiths said it had been suggested to him that it 
would be only a graceful act on the part of the Society to 
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acknowledge the services of Mr. Sutherland as Secretary, 
tlnd he begged to move, "That we place upon the minutes 
the Society's appreciation of the services of Mr. Sutherland, 
and regret that he is about to leave us for some time." 

Mr. RusDKN seconded the motion, which was carried. 

A paper entitled " Some Fallacious Observations on 
Sneezing " was read by Dr. J. W. Barrett. 

The President said that having done a good deal of 
sneezing himself during the past fortnight, since the grass 
liad become dry and the smell of hay had been about, his 
impression was that a large portion if not the whole of the 
V»h\st of air came through the mouth. 

Dr. Jamieson said that like most people he had been led by 
his reading to think that sneezing wixs a purposive act, carried 
out with a view to expelling some foreign body from the nose. 
Since talking to Dr. Barrett about it, however, he had made 
observations for himself, and had come to the conclusion 
that, as a matter of fact, in the act of sneezing the air was 
exploded through the mouth. Still, he would not like to 
say it was always so, as a little observation amongst children 
led one to believe that a i^ood blast of air must sometimes 
pass through the nose, because it was not uncommon to 
observe an ejection of mucus following too soon after to be 
the result of exudation in consequence of the act. However, 
he agreed very fully with what Dr. Barrett had said. The 
explanation usually given in hooks rested on the assumption 
that such striking phenomena could not be without pur{)Ose, 
and as conghing had such a clear pui*pose, it was easy 
and natural tor people to thiiik that sneezing had a similar 
purpose. Still, Dr. Barrett seemed to be pushing the 
matter to the other extreme when he said that, as a matter 
of fact, the upper part of the nasal passages was actually 
closed off, with the deliberate intention of preventing air 
going through the nose in sneezing. It was very true that 
many reflexes had a definite object in view. Winking 
protected the eye ; the pupil conti-acted so as to guard 
the back of the eye from the sudden entrance of strong 
light ; but certainly more striking phenomena than even 
coughing or sneezing did occur which were entirely purpose- 
less, or in some cases worse than purposeless. lu one's 
])ractice, one sometimes came across the case of a child 
which had sustained a severe burn on the skin, and some 



Fwceedings of the Royal Society of Victoria. 285 

time afterwards it might happen that the child was seized 
with violent general convulsions. The child's violent 
strugglings, and the comatose condition which followed, had 
no effect in healing the burn or allaying the irritation. We 
were not, therefore, of necessity to suppose that any violent 
manifestation, such as sneezing, served a good purpose. 
The irritation of the nose which usually preceded sneezing 
was veiy regularly accompanied with watering of the eyes, 
so that the How of the water from the eyes would largely 
contribute to the washing out process. The question was 
one of considerable interest, and it was very striking to find 
that nearly all the best authorities on physiology seemed, as 
he really believed after thinking the matter over, to be 
manifestly wrong in the interpretation they put upon it. 

Mr. Hogg said that several instances occurred to him 
which seemed to show that a blast came through the nose 
in the act of sneezing. If one irritated the nose with snuff, 
immediately one sneezed a portion of the snuff* was blown 
on the handkerchief, and it was very obvious that the sniiff 
had come down the nasal passages. It could hardly be 
supposed that it had been washed down, it certainly seemed 
to have been blown down by a blast of air. If one were so 
unfortunate as to sneeze when in the act of drinking, the, 
liquid would be forced down the nasal passage, which 
seemed to indicate that there was some blast of air down 
the nose. Whether it was entirely through the nose, or 
entirely through the throat, was another question. Different 
people sneezed in different ways, and the noise produced 
wjis different. A friend of his in sneezing made a noise 
exactly like others did in coughing; it was a noise not 
coming from the mouth or nose, but from the pharynx, as in 
coughing. Of course the question could be set at rest 
by experimenting, but it seemed to him that there must 
unquestionably be a blast down the nostrils. 

Dr. Dendy said he was very susceptible to hay fever, as it 
was called, but he thought it was a great mistake to call it 
hay fever. When he lived in London, if he emerged from 
the underground railway, the sudden strong light and 
the dust would cause him to sneeze violently. The smell of 
grass would bring it on, and so would the dust of Melbourne, 
and it was always accompanied with violent watering of the 
eyes and running of the nose. He was inclined to agree 
with Dr. Barrett. 
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Mr. RusDEN said he ^ was often troubled with persistent 
sneezing. Usually the blast came through the mouth, but 
he hiad tried the experiment of closing the mouth tightly, 
when an explosion through the nose took place and expelled 
the foreigti body that was the Ciiuse of the trouble. 

Mr. Griffiths said the matter had been brought before 
him by Dr. Barrett a few days ago, and observations that 
he had made since then seemed to confirm what had been 
said by several gentlemen, for it appeared that the air blast 
did proceed through the mouth and not through the nose. 
On one occasion, finding himself engaged in a series of 
sneezes, he had determined to make a strong effort to close 
his mouth, and had found very great difficulty indeed in 
keeping his mouth closed ; in fact, had failed to make a 
complete closure. So far as he had succeeded in making a 
perfect closure, he found that the air forced its way, at the 
cost of very considerable inconvenience, through the nasal 
passage, and seemed to blow some mucus from the glottis 
into the posterior part of the nose, and in that way set up 
considerable irritation and annoyance, which would not 
have been experienced had the sneeze been allowed to 
pursue the normal course. It had occurred to him that the 
curtain of the soft palate might be forcibly closed for the 
very purpose of preventing the foreign matter, such as 
nmcus lying in the glottis, from being shot straight out of 
the air passage of the throat right into the back part of the 
nose, on account of the irritation that would be set up by 
transferring this substance fiom the glottis to the nose. 
Such a transfer would be followed by considerable incon- 
venience, giving rise to furfher efforts to expel from the back 
of the nose that which had no right to be there, and which 
would not be there but for attempting the unusual course of 
trying to stop the mouth. 

Mr. Haig said that his experience in sneezing was 
certainly that the blast came entirely through the mouth. 
In fact he felt that the nasal passage was closed both before 
and after the sneeze. Tlie inspiration before the sneeze was 
always through the mouth, never through the nose. Some 
of the discharges that were spoken of as coming through the 
nose might come afterwards ; as, for instance, the snufi*. 
The sneeze might come first with a blast through the mouth, 
then the watery discharge would tak^ place through the 
nose, and with it the snuff! 
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Mr. Field said that if the nose were held when about to 
sneeze the noise in one's ear^s was almost deafening. H6 
had found that by placing his finger upon a certain nerve 
upon the top of the head when about to sneeze, the sneeze 
would be stopped altogether. 

Dr. Barrett, in reply, said a considerable amount of 
information had been furnished by the discussion. Members 
on the whole were inclined to agree with him, that in 
uncomplicated sneezing the bulk of the air passed through 
the mouth. With regard to the remarks of Mr. Hogg, if 
any voluntary effort weie made, the statement that the air 
passed through the mouth no longer held good. Unless it 
was a pure uncomplicated sneeze, it was impossible to reason 
with any degree of accuracy. If the mouth were closed 
firmly enough, the air was bound to go though the nose, or 
something had to give way. If you have the whole 
force of the expiratory muscles at work, it is questionable 
which is strongest, tlie tissues of the pharynx or the 
expiratory muscles. If one sneezed with a closed mouth, 
one stood a good chance of breaking the membrane, for a 
tremendous pressure would be put upon a membrane, which 
might not be ver}- sound. In pure, uncomplicated sneezing, 
the bulk of the air passed through the mouth. The case of 
children, as instanced by Dr. Jamieson, was in point. Most 
children had enlargement of the pharyngeal tonsil, which 
gave rise to the loud breathing and the bulk of the ear 
troubles in children. When this was the case, one could no 
longer reckon upon the air going the proper way. He did 
not think the inconvenience spoken of by Mr. Griffiths was 
due to expulsion of mucus from the glottis. Under the 
circumstances mentioned, Mr. Griffiths had got his palate 
inverted in part, and then, his palate acting feebly, a certain 
amount of mucus dro[)ped down into the pharynx. With 
regard to hay fever, what was called hay fever really meant 
abnormal sensibility of the aperture of the nose, and, 
consequently, unusual liability to stimulant. Thus, a 
stimulant which would produce practically no result in one 
pei-son with normal sensibility, would produce an abnormal 
result in a person suffering from hay fever, and produce, not 
only a flow of water from the nose, but also from the eyes. 
The last speaker had referred to the stoppage of the sneeze 
by a pressure on a nerve. A sneeze could be stopped in a 
score of ways. How it was done would be rather a 
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forinidable matter to discuss ofF-hapd, but the additional 
stimulus set up by another nerve would destroy the effect 
of the stimulus imparted by the first. , Thus, a pistol shot, 
fired alongside a person about to sneeze, 'would probably put 
an end to the sneeze. 

Dr. Dendy then read a note on a '' New Species of Leu- 
cosolenia from the Neighbourliood of Port Phillip Heads." 

The meeting then terminated. 



LAWS. 

Amended to December^ 1892. 



I. The Society shall be called "The Royal Society Name, 
of Victoria.** 

II. The Royal Society of Victoria Is founded for objects. 
the advancement of science, literature and art, with 
especial reference to the development of the resources 

of the country. 

III. Tlie Society shall consist of Ordinary Members Members and 
residing within ten miles of Melbourne ; Country a*^^*'''**®*- 
Members residing beyond that distance ; Life Members 

(Law XXV), Honorary Members (Law XXIV), 
Corresponding Members (Law LII), and Associates 
(Laws XXV, XXVI, and LlII), all of whom shall be 
elected by ballot. 

IV His Excellency the Governor of Victoria, for Patron. 
the time being, shall be invited to accept the office of 
Patron of the Society. 

V. There shall be a President, and two Vice-Presi- officers, 
dents, who, with twelve other Members, and the 
following Honorary Officers, viz., Treasurer, Librarian, 

and two Secretaries of the Society, shall constitute the 
Council. 

VI. The Council shall have the management of the Management, 
affaii-s of the Society. 

VII. The Ordinary Meetings of the Society shall be ordinary 
held once in every month during the Session, from ^®®**"«"- 
March to December inclusive, on days fixed and 
subject to alteration by the Council with due notice. 

VIII. In the second week in Maixjh, there shall be Annual Q«aerai 
an Annual General Meeting, to receive the report of ®**°«»' 
the Council, and elect the Officere of the Society for 

the ensuing year. 

IX. All Office-bearers and Members of Council Retirement of 
except the six junior or last elected Membera, shall ^^' 
retire from office at the Annual General Meeting in 

March. Should a senior Member's seat become vacant 

V 



290 Proceedings of Royal Society of Victoi'ia. 



Electiou of 
Officers. 



in the course of the year, it shall be held by his 
successor (under Law XIll) as a senior Member, who 
shall retire at the next Annual General Meeting. The 
names of such Retiring Officers are to be announced 
at the Ordinary Meeting in December. The Officei-s 
and Members of Council so retiring sliall be eligible for 
the same or any other ofKce then vacant. 

X. The President, Vice-Presidents, Treasurer, Secre- 
taries, and Librarian shall be separately elected by 
ballot (should such be demanded), in the above-namol 
order, and the six vacancies in the Council shall then 
be filled up together by ballot at the General Meeting 
in March. Those membcT-s only shall be eligible for 
any office who have been proposed and seconded at the 
Ordinary Meeting in December, or b}' letter addressed 
to one of the Secretaries, and received by him before 
the 1st March, to be laid before the Council Meeting 
next before the Annual Meeting in March. The 
nomination to any one office shall be held a nomina- 
tion to any office, the election to which is to be 
Votes required. Subsequently held. No ballot shall take place at any 
meeting unless ten membei's be present. 

XL No Member, whose subscription is in arreai*, 
shall take part in the election of Officers or other 
business of the meeting. 

XIL An address shall be delivered by the President 
of the Society at either a Dinner, Convei'sazione, or 
extra meeting of the Society, as the Council may 
determine in each year. 

XIIL If any vacancy occur among the Officei*s, 
notice thereof shall be inserted in the summons for the 
next meeting of the Society, and the vacancy shall be 
then filled up by ballot. 

XIV. The President shall take the chair at all 
meetings of the Society and of the Council, and shall 
regulate and keep ordei* in all their proceedings ; he 
shall state questions and piopositions to the meeting, 
and report the result of ballots, and carry into effect 
the regulations of the Society. In the absence of the 
President, the chair shall be taken by one of the Vice- 
Presidf>nts, Treasurer, or Ordinary Member of Council, 
in order of seniority. 
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XV. The Treasurer may-, immediately after his Duties of 
election, appoint a Collector (to act during pleasure), '««'**■«'• 
subject to the approval of "the Council at its next 
meeting. The duty of the Collector shall be to issue 
the Treasurer's notices, and collect subscriptions. Tlie 
Treasurer shall receive all moneys paid to the Society, / 

and shall deposit the same before the end of each 
month in the bank approved by the Council, to the 
credit of an account opened in the name of the Royal 
Society of Victoria. The Treasurer shall make all pay- 
ments ordered by the Council on receiving a written 
authority from the chairman of the meeting. All 
cheques shall be signed by himself, and countersigned 
by one of the Secretaries. No payments shall be made 
except by cheque, and on the authority of the Council. 
He shall keep a detailed account of all receipts and 
expenditure, present a report of the same at each 
Council meeting, and prepare a balance-sheet to be laid 
before the Council, and included in its Annual Report. 
He shall also produce his books whenever called upon 
to do so by the Council. 

XVr. The Secretaries shall share their duties as they Duties of 
may find most convenient. One or other of them sliall s®^^'«**"^- 
conduct the correspondence of the Society and of the 
Council, attend all meetings of the Society and of the 
Council, take minutes of their proceedings, and enter 
them in the proper books. He shall inscribe the names 
and addresses of all Members and Associates in a book 
to be kept for tliat purpose, from which no name shall 
be erased except by order of the Council. He shall 
issue notices of all meetings of the Society and of the 
Council, and shall have the custody of all papeis of 
the Society, and, under the direction of the Council, 
superintend the printing of the Transactions of the 
Society. 

XVII The Council shall meet on any day within one Meotings of 
week before every Ordinary Meeting of the Society. ^®'^°*^'^' 
Notice of such meeting shall be sent to every Member 
at least two days previously. No business shall be 
transacted at any meeting of the Council unless five 
Members be present. Any Member of Council absent- Quorura. 
ing himself from three consecutive meetings of Council, 
without satisfactory explanation in writing, shall bo 

u 2 
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considered to have vacated his office, and the election 
of a Member to fill his place shall be proceeded with at 
the next Ordinary Meeting of Membei-s, in accordance 
witli Law XIII. 

XVIII. One of the Secretaries shall call a Special 
Meeting of Council on the authority of the President or 
of three members of the Council. The notice of such 
meeting shall specify the object fot which it is called, 
and no other business shall be enterttuned. 

XIX. The Council shall call a Special Meeting of the 
Society, on receiving a requisition in writing signed 
by twenty-four members of the Society, specifying the 
purpose for which the meeting is required, or upon a 
resolution of its own. No other business shall be enter- 
tained at such Meeting. Notice of such meeting, and 
the purpose for which it is summoned, shall be sent to 
every Member at least ten days before the meeting. 

XX. The Council shall annually prepare a Report 
of the Proceedings of the Society duiing the past year, 
embodying the Balance-sheet, duly audited by two 
Auditors, to be appointed for the year at the Ordinary 
Meeting in December, exhibiting a statement of the 
present position of the Society. This Report shall be 
laid before the Society at the Annual Meeting in March. 
No paper shall be read at that meeting. 

XXL If it shall come to the knowledore of the 
Council that the conduct of an Officer, a Member, or 
an Associate is injurious to the interest of the Society, 
and if two-thirds of the Council present shall be 
satisfied, after opportunity of defence has been affoi-ded 
to him, that such is the case, it may call upon him to 
resign, and shall have the power to expel him fi'om the 
Society, or remove him from any office therein at its dis- 
cretion. In every case, all proceedings shall be entered 
upon the minutes. 

XXII. Every candidate for election as Member or ba 
Associate shall be proposed and seconded by Members 
of the Society. The name, the address, and the 
occupation of every candidate, with the names of his 
proposer and of his seconder, shall be communicated in 
writing to one of the Secretaries, and shall be read at a 
meeting of Council, and also at the following meeting 
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of the Society, and the ballot shall take place at the 
next following Ordinary Meeting of the Society. The votes required to 
assent of at least five-sixths of the number voting shall ®*°''*^*' 
be requisite for the admission of a candidate. 

XXIII. Every new Member or Associate shall Member sbaii 
receive due notice of his election, and be supplied with »'8°*"^'' 
a copy of the obligation* together with a copy of the 

Laws of the Society. He shall not be entitled to enjoy 
any privilege of the Society, nor shall his name be 

Erinted in the List of Members until he shall have paid 
is admission fee and first annual subscription, and 
have returned to the Secretaries the obligation signed 
by himself. He shall, at the first meeting of the 
Society at which he is present, sign a duplicate of the 
obligation in the Book of the Laws of the Society, 
after which he shall be introduced to the Society by 
the Chairman. No Member or Associate shall l)e at conditions of 
liberty to withdraw from the Society without previ- "••*«"»**«» 
ously giving notice in writing to one of the Secretaries 
of his intention to withdraw, and returning: all books 
or other property of the Society in his possession. 
Members and Associates will be considered liable for 
the payment of all subscriptions due from them up to 
the date at which they give written notice of their 
intention to withdraw irom the Society. 

XXIV. .Gentlemen not resident in Victoria, who are Honorary 
distinguished for their attainments in science, literature, ^^'""'''***''' 
or art, may be proposed for election as Honoraiy Mem- 
bers, on the recommendation of an absolute majority of 

the Council. The election shall 'be conducted in the 
same manner as that of Oidinary Members, but nine- 
tenths of the votes must be in favour of the candidate. 

XXV. Ordinary Members of the Societ}' shall pay sub«criptionii 
two guineas annually. Country Members and Associates 

shall pay one guinea annually. Those elected after the 

* The obligation referred to is as follows : — 

Royal Society of Victoiiia. 

I, the undersigned, do hereby engaf?e that I will endeavour to promote 
the interests and welfare of the Koyal Society of Victoria, and to 
obcervc its laws, as long as I shall remain a Member or Associate 
thereof. 

(Signed) 

Address 

Date 
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Life Member- 
ship. 



Entrance fees, 



Duration of 
Meetings. 



Order and moile 
of coudncting 
the business. 



first of July shall pay only half of the subscription for ^ 
the current year. Ordinaiy Members may compound 
for all annual subscriptions of the current and future 
years by paying £21 ; and Country Members may com-* 
pound in like manner by paying £10 10s. Any Country . 
Member having compounded for his subscription, and 
coming to reside within ten miles of Melbourne, must 
pay either the balance £10 10s. of the Ordinary Member's 
composition, or one guinea annually while he resides 
within ten miles of Melbourne. The subscriptions 
shall be due on the 1st of January in every year. At 
the commencement of each year there shall be hung 
up in the Hall of the Society a list of all Members and 
Associates, upon which the payment of their subscrip- 
tion as made shall be entered. During July, notice 
shall be sent to all Members and Associates still in 
arrears. At the end of each year, a list of those who 
have not paid their subscriptions shall be prepared, to 
be considered and dealt with by the Council. 

XXVI. Newly-elected Ordinary and Country Mem- 
bers shall pay an entrance fee of two guineas, in addition 
to the subscription foi* the current year. Honorary 
Members, Corresponding Members and Associates 
shall not be required to pay any entrance fee. If the 
entrance fee and subscription be not paid within one 
month of the notification of election, a second notice 
shall be sent, and if payment be not made within one 
month from the second notice, the election shall be void. 
Associates, on seeking election as Oi'dinary or Country 
Members, shall comply with all the forms prescribed 
for the election of Members, and shall pay the entrance 
fee prescribed above of Ordinary or Country Members 
respectively. 

XXVII. At the Ordinary Meetings of the Society 
the chair shall be taken punctually at eight o clock, 
and no new business shall be taken after ten o'clock. 

XXVIII. At the Ordinary Meetings business shall 
be transacted in the following order, unless it be 
specially decided otherwise by the Chairman : — 

Minutes of the preceding meeting to be read, 
amended if incorrect, and confirmed. 
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New Members and Associates to enroll their 
names, and be introduced. 

Ballot for the Section of new Members or 
Associates. 

Vacancies among officers, if any, to be filled up. 

Business arising out of the minutes. 

Communications from the Council. 

Presents to be laid on the table, and acknowledged. 

Motions, of which notice has been given, to be 
considered. 

Notice of motion for the next meeting to be given 
in and read by one of the Secretaries. 

Papers to be read. 

XXIX. No stranger shall speak at a meeting of the strangers. 
Society unless specially invited to do so by the 
Chairman. 

XXX. Every paper before being read at any Papers to be first 
meeting must be submitted to the Council. counSi?'^* 

XXXI. The Council may call additional meetings Additional 
whenever it may deem it necessary to do so. eetmgs. 

XXXII. Every Member may introduce two visitors visitors, 
to the meetings of the Society by orders signed by 
himself 

XXXIII. Members and Associates shall have the Members may 
privilege of reading before the Society accounts of '^ ?»?««*«• 
experiments, observations, and researches conducted by 
themselves, or original papers, on subjects within the 

scope of the Society, or descriptions of recent dis- 
coveries, or inventions of general scientific interest. 
No vote of thanks to any Member or Associate for his 
paper shall be proposed. 

XXXIV. If a Member or Associate be unable to Or depute other 
attend for the purpose of reading his paper, he may *'®°**^"- 
delegate to any Member of the Society the reading 

thereof, and his right of reply. 

XXXV. Any Member or Associate desiixjus of Members must 
reading a paper, shall give in writing to one of the ?heir"^^*ri 
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Seci'etaries, ten days before the meeting at whicli he 
desires it to be read, its title and the time its reading 
will occupy. 

Paperfcbj^ XXXVJ. The Council may for any special reason 

permit a paper such as is described in Law XXXIII, 
not written by a member of the Society, to be read by 
one of the Secretaries or other Members. 

Papers belong to XXXVII. Evcry paper read before the Society shall 
t e Society, j^ ^^ property thereof, and immediately after it has 
been read shall be delivered to one of the Secretaries, 
and shall remain in his custody. 

Papei-8 most be XXXVIII. No paper shall be read befoi'e the 

ongiuai. Society or published in the Transactions unless 

approved by the Council, and unless it consist mainly 

of oriorinal matter as reofards the facts or the theories 

enunciated. 

Council may XXXIX. The Couucil may refer any paper to any 

Memb^?.''" *** Member or Members of the Society, to report upon the 
desirability of printing it. 

Rejected XL. Should tlic Couucil dccidc not to publish a 

?etmSed ^ paper, it shall be at once returned to the author. 

Members may XLI. Tlic author of any paper which the Council 

ti^dr^^iV^ has decided to publish in the Transactions may Imve 

fifty copies of his paper on giving notice of his wish 

in writing to one of the Secretaries, and any further 

number on paying the extra cost thereof. 

Members and XLI I. Everv Member and Associate whose sub- 

hate^TriSs*** scriptiou is uot in arrear, and every Honorary and 
actions. Corresponding Member is entitled to receive one copy 

of the Transactions of the Society as published. Newly- 
elected Members shall, on payment of their entrance^fee 
and subscription, receive a copy of the volume of the 
Transactions last published. 

Property. XLIII. Evcry book, pamphlet, model, plan, dmwing, 

specimen, preparation, or collection presented to or pur- 
chased by the Society, shall be kept in the house of tin* 
Society. 

Library. XLIV. The Library shall be open to Members and 

Associates of the Society, and tlie public, at such times 
and under such regulations as the Council may deem tit. 
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XLV. The legal ownership of the pioperty of the Le^ai owuhmIup 
Society is vested in the President, the Vice-Presidents, ''^^'''^''y 
and the Treasurer for the time being, in trust for the use 
of the Society ; but the Counciil shall have full control 
over the expenditure of the funds and management of 
the property of the Society. 

XLVI. Every Committee appointed by the Society committ 
shall at its first meeting elect a Ch.airman, who shall ^hair 
subsequently convene the Committee and bring up its 
report.^ He shall also obtain from the Treasurer such 
grants a& may have been voted for the purposes of the 
Committee. 

XL VII. All Committees and individuals to whom Kepoit before 
any work has been assigned by the Society shall pre- ' °'^"' '*** 
sent to the Council, not later than the 1st of November 
in each year, a report of the pi-ogress which has been 
made ; and, in cjises where grants of money for scientific 
purposes have been entrusted to tliem, a statement of 
the sums which have been expended, and the balance 
of each grant which remains unexpended. Every Com- 
mittee shall cease to exist at the November meeting, 
unless then re-appointed. 

XLVIII. Grants of pecuniary aid for scientific pur- Granta expire. 
poses from the funds of the Society shall expire on the 
1st of March next fallowing, unless it shall appear by 
a report that the recommendations on which they were 
granted have been acted on, or a continuation of them 
be ordered by the Council. 

XLIX. In grants of money to Committees and indi- PerH..nui 
viduals, the Society shall not pay any personal expenses ?o\Te* pali!^ 
which may be incurred by the Members. 

L. No new law, or alteration or repeal of an exist- Alterations «)f 
ing law, shall be made except at the Annu«al General 
Meeting in March, or at a Special General Meeting 
summoned for the purpose, as provided in Law XI A, 
and in pursuance of notice given at the preceding 
Ordinary Meeting of the Society. 

LI. Should any cnrcumstance arise not provided for cases not 
in these Laws, the Council is empowered to act as may p»^^^<i«** «»»^- 
seem to be best for the interests of the Society. 
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LII. The Council shall have power to propose 
gentlemen not resident in Victoria, for election in the 
same manner as Ordinary Members, as Corresponding 
Members of the Society. The Corresponding Membera 
shall contribute to the Society papers which may be 
received as those of Oixiinary Members, and shall in 
return be entitled to receive copies of the Society's 
publications. 

LIII. Associates shall have the privileges of Members 
in respect to the Society's publications, in joining the 
Sections, and at the Ordinary Meetinors, with tiie excep- 
tion, that they shall not have the power of voting; they 
shall also not be eligible as Officers of the Society. 
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Royal A^siatic Society 


• • • • • • 


London 


Royal Astronomical Society 


• • • • • • 


. . . London 


Royal Colonial Institute 


• a • « • • 


•«. London 


Royal Gardens 


• • ■ • « • 


Kew 


Royal Geographical Society 


• • • • • • 


. . . London 


Royal Microscopical Society 


• • • • t • 


. . . London 


Royal Society ... 


• • • • • • 


. . . London 


Statistical Society 


• • • • • » 


London 


University Library 


• • • • • • 


Cambridge 


Scotland. 




Botanical Society 


• • • • • • 


Edinburgh 


Geological Society 


a • « • • • 


Edinburgh 


Royal College of Physicians' Tiaboratory 


Edinburgh 
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Royal Observatory 

Royal Physical Society ... 

Royal Society ... 

Royal Scottish Society of Arts 

Scottish Geographical Society 

University Library 

University Library 



Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
. Glasgow 



Ireland. 

Natural History and Philosophical Society 
Royal Dublin Society 
Royal Geological Society 
Royal Irish Academy 
Trinity College Library ... 



Belfast 
Dublin 
Dublin 
Dublin 
Dublin 



Germany. 

€res8ellschaft fur Erdkunde ... .,, 

Grossh. Hessische Geologische Anstalt 

Konigl. Botanische Gesellschaft ... 

Konigl. Offentl. Bibliothek 

Kdnigl. Preussische Akademie der Wissenschaften 

Konigl. Sachs Gesellschaft der Wissenschaften 

Konigl. Societat der Wissenschaften 

Naturforschende Gesellschaft 

Naturforschende Gesellschaft 

Naturf orschende Gesellschaft 

Naturhistorisch Medizinischer Verein 

Naturhistoiische Gesellschaft 

Naturhistoiisches Museum 

Natuvhistorisches Museum 

Naturwissenschaftlicher Verein 

Natur wissenschaf tlicher Verein 

Oberhessische Gesellschaft fiii* Natur & Heilkunde 

Schlesifiche Gesellschaft fiir Vaterland. Cultur. 

Verein fiir Erdkunde 

Verein fiir Erdkunde 

Verein fur Naturkimde ... 



Berlin 
Darmstadt 
Regensburg 
... Dresden 
Berlin 
Leipzig 
Gottiugen 
Emden 
Halle 
Leipzig 
Heidelberg 
... Hanover 
Hamburg 
... Hanover 
. . . Bremen 
Frankfurt 
... Giessen 
... Breslau 
Dai^mstadt 
Halle 
Kassel 



Austria. 

» 

K. K. Akademie der Wissenschaften 
K. K. Geologische Reichsanstalt ... 



Wien 
Wien 



X 2 



\ 
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K. K. (jreographische Gesellschaft . . 
K. K. Naturhistorisches Hofmuseum 
laiperial Observatory 



Wien 

Wien 

Prague 



Switzerland, 

Geographische Gesellschaft 
Geogr. Commerc. Gesellschaft 
Geogr. Commerc. Gesellschaft 
Schweizerische Naturforschende Gesellschaft 
Societ6 de Physique, et d'Histoire Naturelle . . . 



^ Berne 

St. Gallen 

Aai'au 

Berne 

Geneve 



France. 

Acad^mie des Sciences et Belles-Lettres et Arts 

Feuilles des Jeunes Naturalists 

Soci6te Acad^mique Indo-Chinoise 

Society de Geographic ... 

Societe Nationale de Cherbourg 

Soci^te Zoologique de France 



Lyon 
Paris 
Paris 
Paris 
Cherbourg 
Paris 



Italy. 

Biblioteca Nazionale Centrale Vittorio Emanuele 

British and American Archaeological Society 

Museo di Zoologia ed Anatomia Com p., R. University 

Ministero dei Lavori Pubblici 

Reale Academia di Scienze 

Keale Academia di Scienze, Lett re ed Arti ... 

Regia Academia di Scienze, Lettere ed Arti 

Societa Geografica Italiana 

Societd Toscana di Scienze Naturali 



Rome 
Rome 
Turin 
Rome 

Palermo 
Lucca 

Modina 

Rome 

Pisa 



Spain and Portugal, 

Real Academia de Ciencias Exactas, Fisicas y Naturales Madrid 
Sociedade de Geographia ... ... ... Lisbon 



Holland and Belgium. 

Academie Royale de Belgique ... ... Bruxelles 

Bataviaasch Genootschap van Kunsten en Weten- 

schappen ... ... ... ... ... Batavia 

Natural Science Society ... ... ... Amsterdam 



List of IiistitutioTi^y &c. 



309 



Natuiirkundig Genootschap 
Nederlandisch Botan. Vereeinging 
Magnetical and Meteorological Observatory . . 
Society Hollandaise des Sciences ... 
Societe Macologique Royale de Eelgique 
Hoci^te Provinciale des Arts et Sciences 



• • • 



Groningen 

Nijinegen 

Batavia 

, Haarlem 
Bruxelles 

, Utrecht 



Denmark, Sweden, and Norway. 

Academic Royale 

Kongelige Danske Videnskabernes Selskap ... 

Soci^te des Sciences 



Coi>enliagen 

Copenhagen 

Christiania 



BUSSIA AND ROUMANIA. 

Institut Met^rologique de Roumanie 

Jardin Botanique Imperial 

La Soc. de Naturalist^ de rUniversite de Kazan 

Soc. de Naturalistes Kiew 

Society des Naturalistes de la Nouvelle Russie 

►Societe Inip^riale des Naturalistes 

Societe Imperiale Russe de G^graphie 



Bucharest 

St. Petersburg 

Kazan 

Kiew 

Odessa 

Moscow 

St. Petersburg 



India and Mauritius. 

Royal Asiatic Society, Ceylon Branch 
Geological Survey of India 
Madras Literary Society 
Meteorological Society ... 
Natural History Society 
Royal Bengal Asiatic Society 



... Colombo 
... Calcutta 
Madras 
... Mauritius 
. . . Bombay 
. . . Calcutta 



China and Japan. 

Astronomical Observatory 

China' Branch of the Royal Asiatic Society 

Imperial University 

Seismological Society of Japan 



Hong Kong 

... Shanghai 

Tokio 

Tokio 



Canada. 

Canadian Institute 

Geological and Natural History Survey of Canada 

Royal Society of Canada ... 



*•• 



. . . Toronto 
... Ottawa 
... Montreal 
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United Status. 

Academy of Natural Sciences 
Academy of Natural Sciences 
Academy of Sciences ... . 
American Academy of Arts and Sciences 
American Geographical Society 
American FLilosophical Society 
Bureau of Ethnology 
Colorado Scientific Society 



Davenport 

Philadelphia 

San Francisco 

Boston 

New York 

Philadelphia 

Washington 

Denver 



Cooper Union for the Advancement of Science and Art New York 



Denison University 

John H(^kins University 

"Kosmos" 

Maryland Historical Society 

Natural Academy of Sciences 

Office of Chief of Engineers, U.S. Army 

Philosophical Society 

"Science** 

Smithsonian Institute 

Society of Natural History 

Society of Natural Sciences 

United States Geological Survey ... 



Ohio 

Baltimore 

San Francisco 

Baltimore 

Washington 

Washington 

Washington 

New York 

Washington 

Boston 

Buffalo 

Washin^^n 



Mexico. 

Ministerio de Fomento 

Observatorio Meteorologico, Magnetico Central 
Observatorio Astronomic© National 
Sociedade Cientifica, Aiitonio Alsate 
Sociedad de Ingenieros de Jalisco ... 
Secretaria de Fomento ... 



. . . Mexico 
Mexico 
. . . Tatubaya 
. . . Mexico 
Guadalajara 
Guatemala 



Argentine Kepublic. 



Academia de Ciencias 
]ja Museo di Plata 



... Coi-doba 
Buenos Ayre>{ 



Australia. — Victoria. 



<< Ao-P " 

"Argus" 

Athenaeum 

Astronomical Observatory 

Australian Health Society 

" Australian Journal of Pharmacy " 

Chief Secretary's Office ... 



Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
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Department of Mines and Water Supply 

Eclectic Association of Victoria 

Field Naturalists' Club of Victoria ... 

Free Library ... 

Free Library ... 

Free Library ... ... ... ••... 

Geological Society of Australasia ... 

German Association 

Gordon Tech nical College ... 

Government Entomologist 

Medical Society 

Parliamentary Library 

Pharmaceutical Society of Australasia 

Public Library 

Office of the Government Statist 

Royal Geographical Society 

Railway Library 

School of Mines 

School of Mines 

School of Mines 

School of Mines 

School of Mines 

School of Mines 

The Exhibition Trustees ... 

University Library 

Victorian Chamber of Commerce (Manufactures) 

* * Victorian Engineer " 

" Victorian Government Gazette" ... 

Victorian Institute of Surveyors ... 

Working Men's College, Latrobe Street 

New South Wales. 

Australian Museum 

Astronomical Observatory 

Department of Agriculture 

Department of Mines 

Linnajan Society of New South Wales 

Parliamentary Library 

Public Library 

Royal Geographical Society 

Royal Society ... 

Technological Museum 

South Australia. 

Parliamentary Library ... 

Public Library and Museum 

Royal Society of South Australia ... 



Melbourne 

Melbourne 

Melbourne 

... Echuca 

... Geelong 

Bendigo 

Melbourne 

Melbourne 

. . . Geelong 

Melbourne 

Melbourne 

Melbourne 

Melbourne 

Melbourne 

Melbourne 

Melbourne 

Melbourne 

. . . Ballarat 

Castlemaine 

Bendigo 

Maryborough 

Baimsdale 

Stawell 

Melbourne 

Melbourne 

Melbourne 

Melbourne 

Melbourne 

Melbourne 

Melbourne 



Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 



... Adelaide 
. . Adelaide 
... Adelaide 
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QrEENHLAND. 

Puiliamerilary LilnHij ... ... ... Bi'lslfUn 

LPublic Library.., .. ... BrUban 

"^jal Geograpliical Society ... IJiisba 

toyal Society of Qut^iiKland ... ISrisban 



Parliamentary Library ... 

Public Libiuiy ... 

Royitl Society of TiiRiiiania 



floti 
Hot 



New Zkai.and. 

1^ Auckland Inatitate and Museum ... ... Aucklsl 

^lonial Muaeuin and Geologicul Huivey Departiiieut Wellingts 

1- Zealand Institute ... Welliugtp 

PtAgo Institute ... .,. Dune^ 

Parliamentary Library ... ... ... WellingW 

iPiililio Library ... ... ... Wellingtfl 
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